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5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

7KH$XWRQRPLF(UD&RPSXWLQJV\VWHPVZLOOVRRQEHFRPHWRRPDVVLYHDQGFRPSOH[IRUHYHQWKHPRVWVNLOOHGV\VWHPLQWHJUDWRUVWR LQVWDOOFRQILJXUHRSWLPL]HPDLQWDLQDQGPHUJH:KHQWKH\GRUHDFKVXFK D OHYHO RI FRPSOH[LW\ WKHUHZLOO EH QRZD\ WRPDNH WLPHO\ GHFLVLYH UHVSRQVH WR WKHUDSLG VWUHDP RI FKDQJLQJ DQG FRQIOLFWLQJ GHPDQGV  $OVR WKH QHHG WR LQWHJUDWH VHYHUDOKHWHURJHQHRXV HQYLURQPHQWV LQWR FRUSRUDWHZLGH FRPSXWLQJ V\VWHPV DQG WR H[WHQG WKDWEH\RQGFRPSDQ\ERXQGDULHVLQWRWKH,QWHUQHWLQWURGXFHVDQHZOHYHORIFRPSOH[LW\>@7KHPRVWOXFUDWLYHDOWHUQDWLYHDWVXFKDWLPHZLOOEHWKHDGRSWLRQRIDXWRQRPLFFRPSXWLQJ7KHWHUPDXWRQRPLFLVGHULYHGIURPKXPDQELRORJ\7KHDXWRQRPLFQHUYRXVV\VWHPPRQLWRUVRXUKHDUWEHDWV FKHFNV RXU EORRG VXJDU OHYHO DQG NHHSVRXUERG\ WHPSHUDWXUH FORVH WR )ZLWKRXW DQ\ FRQVFLRXV HIIRUW RQ \RXU SDUW ,Q PXFK WKH VDPH ZD\ DXWRQRPLF FRPSXWLQJFRPSRQHQWV DQWLFLSDWH FRPSXWHU V\VWHP QHHGV DQG UHVROYH SUREOHPV ZLWKPLQLPDO KXPDQLQWHUYHQWLRQ >@ $XWRQRPLF FRPSXWLQJ V\VWHPV ZLOO EH DEOH WR PDQDJH WKHPVHOYHV JLYHQKLJKOHYHO REMHFWLYHV IURP DGPLQLVWUDWRUV 7KXV LW ZLOO DOOHYLDWH WKH DGPLQLVWUDWLRQFRPSOH[LWLHVIURPWKHVKRXOGHUVRIWKHV\VWHPDGPLQLVWUDWRUVDQGZLOOLQWURGXFHPRUHUREXVWDQG HIILFLHQW V\VWHPV WR WKH EXVLQHVV  $W SUHVHQWWKHUH LV QR VLQJOH VSHFLILF WHFKQRORJ\NQRZQ DV DXWRQRPLF FRPSXWLQJ EXW LQ JHQHUDO DQ\ DXWRQRPLF V\VWHP VKRXOG EH DEOH WRPDLQWDLQ 6HOIPDQDJHPHQW ZKLFKPHDQV D V\VWHP WKDW IXQFWLRQVZHOOZLWKRXW RXU UHJXODULQWHUIHUHQFH WR SURYLGH D VLPSOLILHG XVHU H[SHULHQFH 7KDW V\VWHP VKRXOG SRVVHVV WKHIROORZLQJIHDWXUHVRUFKDUDFWHULVWLFVx 6HOI&RQILJXUDWLRQx 6HOI2SWLPL]DWLRQx 6HOI+HDOLQJx 6HOI3URWHFWLRQ2QO\ UHFHQWO\ ,%0 KDV LQWURGXFHGPDMRU LQLWLDWLYHV LQ OHDGLQJ WKH DXWRQRPLF FRPSXWLQJUHVHDUFK WRZDUGV IRUPDOL]LQJ D FOHDU YLVLRQ RI WKH DXWRQRPLF FRPSXWLQJ GHVLJQ DQGIUDPHZRUNE\GHILQLQJWKHPDMRUSURSHUWLHVRIDQDXWRQRPLFV\VWHP0DQ\UHVHDUFKHUVKDYHFRQWULEXWHG WR WKH DXWRQRPLF FRPSXWLQJ ILHOG E\ LQWURGXFLQJ SURSRVHG GHVLJQV DQGIUDPHZRUNV IRU WKH DXWRQRPLF FRPSXWLQJ LQ DQ HIIRUW WR UHDFK D FRPSOHWHO\ VHOIPDQDJHG
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

DXWRQRPLF V\VWHP  +RZHYHU LW VHHPV WKDW WKH SURSRVHGPRGHOV DQG IUDPHZRUNV DUH VWLOOIDUDZD\IURPIRUPLQJDSHUIHFWDQGDFRPSOHWHDXWRQRPLFV\VWHP
3UREOHP'HILQLWLRQ7KH KLJKWHFK LQGXVWU\ KDV VSHQW GHFDGHV FUHDWLQJ FRPSXWHU V\VWHPV ZLWK HYHUPRXQWLQJ GHJUHHV RI FRPSOH[LW\ WR VROYH D ZLGH YDULHW\ RI EXVLQHVV SUREOHPV ,URQLFDOO\FRPSOH[LW\ LWVHOI KDV EHFRPH SDUW RI WKH SUREOHP >@ 7KLV LV DFWXDOO\ WKH FRUH RI WKHDXWRQRPLF FRPSXWLQJ GLOHPPD  7KH TXHVWLRQ LV KRZ WR SURYLGH VXFK D SURPLVLQJ V\VWHPZLWK WKH OHDVW SRVVLEOH OHYHO RI FRPSOH[LW\ LQ RUGHU WR DYRLG JRLQJ LQWR WKH VDPH FLUFOH RILQILQLWHO\ FDVFDGHG FRPSOH[LW\"  $QRWKHU LPSRUWDQW LVVXH LV WKDW WKH IDWH RI DOO WKH PXOWLELOORQVRIWZDUHSURGXFWVDQGPRGXOHVWKDWDUHDOUHDG\SURGXFHGE\ODUJHVRIWZDUHFRPSDQLHVRUEHLQJXVHGE\ODUJHEXVLQHVVHVLQWKH,7LQGXVWU\DQGHYHQQRQ,7LQGXVWU\LVJRLQJWREHGHWHUPLQHG E\ WKH SODQQHG GHVLJQ GLUHFWLRQ WKDW LV JRLQJ WR EH SXUVXHG LQ WKH DXWRQRPLFFRPSXWLQJLQGXVWU\2QHLPSRUWDQWTXHVWLRQLVZKHWKHUWKHLQWHQGHGGHVLJQGLUHFWLRQLVJRLQJWRHDVLO\LQWHJUDWHWKHDOUHDG\GHYHORSHGDQGH[LVWLQJVRIWZDUHSURGXFWVDQGVROXWLRQVLQWRWKHXSFRPLQJDXWRQRPL]DWLRQ UHYROXWLRQRUQRW 2QRQHKDQGPRVWRI WKHFRQGXFWHG UHVHDUFKZRUN LQ WKH ILHOG RI DXWRQRPLF FRPSXWLQJ LV HLWKHU IRFXVLQJ RQ WKH VRIWZDUH PRGHOV DQGSDWWHUQV WKDW FDQ EH XVHG WR SURGXFH DQ DXWRQRPLF V\VWHP IURP VFUDWFK RU LW SURYLGHV DQDXWRQRPLFPRGHOZKLFKRQO\ ILWV RQHSURSHUW\RI WKH DXWRQRPLF V\VWHPSURSHUWLHV2Q WKHRWKHU KDQG PRVW RI WKH WRROV WKDW DUH SURGXFHG E\ VRPH RI WKH FRPSDQLHV WR KHOS LQDFFRPSOLVKLQJDQDXWRQRPLFV\VWHPDUHVRIWZDUHVSHFLILFSURGXFWVZKLFKDUHQRWLQWHQGHGWRFRYHURWKHUFRPSHWLWLYHSURGXFWV$OOWKHVHIDFWRUVWRJHWKHUGHYHORSWKHQHHGIRUDGGLWLRQDOUHVHDUFK ZRUN LQ WKLV DUHD LQ RUGHU WR SURYLGH QHZ LGHDV DQG PRGHOV WKDW FDQ VHUYH WKHDXWRQRPLFILHOG
5HVHDUFKPRWLYDWLRQDQGREMHFWLYH7KLV UHVHDUFK ZRUN UHDOL]HV WKH DXWRQRPLF FRPSXWLQJ FRPSOH[LW\ IURP D GLIIHUHQWGLPHQVLRQ ZKLFK GRHV QRW FRPSOHWHO\ VROYH WKH SUHYLRXVO\ PHQWLRQHG GLOHPPDV EXW LWSURSRVHVDVROXWLRQWKDWPLJKWOHDGWRDIOH[LEOHDSSURDFKIRUGHDOLQJZLWKWKHSUREOHP$VWKHPDLQJRDORIDXWRQRPLFFRPSXWLQJLVWRGHOLYHUDV\VWHPWKDWLVFDSDEOHRIVHOIPDQDJLQJVHOIKHDOLQJ VHOISURWHFWLQJ DQG VHOIRSWLPL]LQJ LW DFWXDOO\ PHDQV WKDW HDFK DXWRQRPLF
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

V\VWHP VKRXOG KDYH WKH FDSDELOLWLHV VNLOOV DQG H[SHULHQFH WR PDLQWDLQ HDFK RI WKRVHSURSHUWLHV DSSURSULDWHO\ 0RVW SUREDEO\ VXFK D V\VWHPZLOO LPSOLFLWO\ GHQRWH D ODUJH DQGFRPSOH[VHWRIVXEV\VWHPVDQGWKLVLVZKDWOHDGVWRWKHFRPSOH[LW\RIWKHSURYLGHGVROXWLRQV,Q WKLV UHVHDUFK HIIRUW ZH SURSRVH D QHZ QRWLRQ WR WKH DXWRQRPLF FRPSXWLQJ DUFKLWHFWXUHNQRZQDVWKHSURSHUW\PDQDJHU7KHDLPRIWKHSURSHUW\PDQDJHPHQWFRQFHSWLVWRUHSUHVHQWHDFKDXWRQRPLFSURSHUW\VHSDUDWHO\E\DQDXWRQRPLFSURSHUW\PDQDJHUZKLFKLVFDSDEOHRIPDLQWDLQLQJDQGKDQGOLQJWKHGXWLHVRIWKHSURSHUW\LWUHSUHVHQWV7KHQHWUHVXOWLVWKDWZHFDQGHFRPSRVH WKHHPEHGGHGFRPSOH[LW\RIDQ\DXWRQRPLF V\VWHPDQG UHDFKDPRUHSRZHUIXOV\VWHPWKDWLVHDVLHUWRPDLQWDLQDQGUXQ7KLVUHVHDUFKZRUNDOVRSURSRVHVRPHVROXWLRQVWRRWKHU FULWLFDO LVVXHV WKDW WKH DXWRQRPLF V\VWHPVZLOO KDYH WR KDQGOH VXFK DV WKH DELOLW\ WRSURYLGHJRDOVSHFLILFDWLRQDQGSROLFLHVDWWKHV\VWHPPDQDJHPHQWOHYHOIRUHDFKSURSHUW\DQGWR VXSSRUW KLJK OHYHO JRDOV DW WKH EXVLQHVV OHYHO %\ SURYLGLQJ D KLHUDUFK\ RI SROLF\GHILQLWLRQVDWWKHV\VWHPOHYHOWKDWLVFRQWUROOHGE\DJOREDOV\VWHPSROLF\IRUHDFKJURXSRIV\VWHPVZHDUHDEOHWRUHDFKDKLJKOHYHOSROLF\GHILQLWLRQWKDWPDWFKHVWKHEXVLQHVVJRDOV)LQDOO\WKHUHDOPRWLYDWLRQEHKLQGWKLVUHVHDUFKLVWRMRLQWKHRQJRLQJHIIRUWVDQGFRQWULEXWHWR WKH DXWRQRPLF FRPSXWLQJ HUD E\ LQWURGXFLQJ WKH QHZ DXWRQRPLF DUFKLWHFWXUH RI WKHDXWRQRPLFSURSHUW\PDQDJHUWRWKHDXWRQRPLFFRPSXWLQJILHOG
5HVHDUFKUHVXOWV,QRXUSURSRVHGGHVLJQZHZHUHVHHNLQJDQDSSURDFKWKDWZRXOGVLPSOLI\VRPHRIWKHFRPSOH[LWLHV LPSRVHGE\ WKHQDWXUHRI WKHDXWRQRPLFFRPSXWLQJV\VWHP7KHQRWLRQRI WKHSURSHUW\ PDQDJHU ZDV VHHQ WR JXDUDQWHH WKH NQRZOHGJH DQG SURIHVVLRQDOLVP RIVSHFLDOL]DWLRQ :KDW WKLV PHDQV LV WKDW HDFK SURSHUW\ PDQDJHU ZLOO EH UHVSRQVLEOH DQGFDSDEOH RI PDLQWDLQLQJ RQH RI WKH DXWRQRPLF SURSHUWLHV DSSURSULDWHO\ E\ HQFORVLQJ WKHUHTXLUHG NQRZOHGJH DQG WRROV WR GR VR 7KLV ZD\ D JURXS RI SURSHUW\ PDQJHUV HDFKPDLQWDLQLQJLWVUHVSHFWLYHUROHFDQFRRSHUDWHWRJHWKHUWRIRUPDQDXWRQRPLFV\VWHPZKLFKLVFDSDEOH RIPDLQWDLQLQJ WKH VHW RI DXWRQRPLF SURSHUWLHV WRJHWKHU 7KLV RYHUDOO VHWXSZRXOGILQDOO\OHDGWRDVHOIPDQDJHPHQWFDSDEOHV\VWHP,QWKLVUHVHDUFKZRUNZHSURSRVHDIOH[LEOHDUFKLWHFWXUH IRU WKH DXWRQRPLF SURSHUW\ PDQDJHU ZKLFK RIIHUV RQH SRVVLEOH VHWXS WKDWVDWLVILHVPRVWRIWKHUHTXLUHGIHDWXUHVWRFRPSRVHDVHOIPDQDJHPHQWFDSDEOHV\VWHP
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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6LQFHLWLVYHU\GLIILFXOWLQWHUPVRIWKHWLPHIUDPHDQGDYDLODEOHUHVRXUFHVWRGHVLJQDQGLPSOHPHQWHDFKRIWKHIRXUEDVLFDXWRQRPLFSURSHUW\PDQDJHUVZKLFKWRJHWKHUIRUPWKH6HOI0DQDJHPHQW DXWRQRPLF SURSHUW\ &RQILJXUDWLRQ0DQDJHU 6HOI+HDOLQJ0DQDJHU 6HFXULW\0DQDJHU 2SWLPL]DWLRQ 0DQJHU ZH LPSOHPHQWHG D EDVLF SURWRW\SH IRU WKH UHVRXUFHRSWLPL]DWLRQ SURSHUW\ PDQDJHU DV D SURRI RI FRQFHSW IRU WKH HIILFLHQF\ RI RXU SURSRVHGPRGHO  2XU UHVRXUFH RSWLPL]DWLRQ PDQDJHU ZDV SURWRW\SHG XVLQJ DQ DUFKLWHFWXUDO PRGHOZKLFKFDQMXVWDVZHOOEHXVHGE\DQ\RI WKHSURSHUW\PDQDJHUV7KHUHVRXUFHRSWLPL]DWLRQPDQDJHUGHDOVPDLQO\ZLWK WZRVXEV\VWHPVZKLFKILWXQGHULWVPDQDJHPHQW$ZHEVHUYHUDQG DQ DSSOLFDWLRQ VHUYHU 7RJHWKHU WKH\ IRUP WKH DEVWUDFW OHYHO RI D ZHEVLWH UHVRXUFHRSWLPL]DWLRQPDQDJHPHQWWHDP,QJHQHUDODSROLF\GHILQLWLRQLVSURYLGHGIRUHDFKUHJLVWHUHGVXEV\VWHP $V IRU RXU SURWRW\SH D SROLF\ GHILQLWLRQ LV SURYLGHG IRU WKH+773 VHUYHU DQGDQRWKHU RQH IRU WKH DSSOLFDWLRQ VHUYHU 7KH VDPH FRXOG EH DSSOLHG WR DQ\ RWKHU VXEV\VWHPZKLFKLVSDUWRIWKHKLJKOHYHOV\VWHPLHWKHZHEVLWHLQRXUFDVHRUDQ\V\VWHPZKLFKWKHUHVRXUFH RSWLPL]DWLRQ PDQDJHU ZLOO EH PDQDJLQJ 7KLV ZD\ WKH UHVRXUFH RSWLPL]DWLRQPDQDJHUFDQGLJRXW WKURXJK WKHGLIIHUHQW OD\HUV IURPZKLFK WKHPDLQV\VWHPLVFRPSRVHGDQGDEVWUDFWWKRVHGHWDLOVDWWKHYHU\ILUVWOHYHO LQZKLFKWKHEXVLQHVVJRDOVDUHGHILQHGLQWKHFDVHRIWKHZHEVLWHWKHKLJKHVWOHYHORIJRDOGHILQLWLRQFRXOGLQFOXGHWKHGHILQLWLRQRIWKHGHVLUHG DYHUDJH UHVSRQVH WLPH RI WKH ZHEVLWH 7KH UHTXLUHG DFWLRQV WR EH WDNHQ XSRQ WKHYLRODWLRQRI WKHGHILQHGJRDO DUH LQFOXGHG LQ WKHSROLF\ ILOHV :HFRQGXFWHGILYHSUDFWLFDOH[SHULPHQWV ZKLFK LQFOXGH VRPH VFHQDULRV WKDW WHVW WKH YDOLGLW\ RI PRVW RI WKH DERYHFRQFHSWV DERXW WKH DXWRQRPLF SURSHUW\ PDQDJHU QRWLRQ 6LQFH RXU PDLQ IRFXV LV RQ WKHUHVRXUFHRSWLPL]DWLRQPDQDJHUDVDSURRIRIFRQFHSWRXUH[SHULPHQWVZHUHRQO\GHDOLQJZLWKWKHLPSOHPHQWHGSURWRW\SHRIWKHUHVRXUFHRSWLPL]DWLRQSURSHUW\PDQDJHU7KH H[SHULPHQWV GHPRQVWUDWH WKH DELOLW\ RI WKH UHVRXUFH RSWLPL]DWLRQ PDQDJHU WRPDNHGHFLVLRQV EDVHG RQWKH SUHGHILQHG SROLFLHV WKDW FRQWULEXWH WR WKH HQKDQFHPHQWRI WKHSHUIRUPDQFHRIWKHKLJKOHYHOV\VWHPGHILQLWLRQ7KHGHILQLWLRQVZHUHLQFOXGHGLQRQHRIWKHSROLF\ ILOHV WR VSHFLI\ WKH GHVLUHG UHVSRQVH WLPH IRU WKH ZHEVLWH ZKLFK ZDV XVHG LQ RXUH[SHULPHQWV7KH\DOVRGHPRQVWUDWHGWKHIDFLOLWLHVWKDWLWFDQSURYLGHWRWKHRWKHUUHJLVWHUHGV\VWHPVE\XVLQJWKHUHVRXUFHDOORFDWLRQPHFKDQLVPWRJHWPRUHUHVRXUFHVZKHQHYHUSRVVLEOHLQDGGLWLRQWRWKHRWKHUVHUYLFHVSURYLGHGWKHSURSHUW\PDQDJHU%RWKWKHDUFKLWHFWXUHFKDSWHU
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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DQG WKH H[SHULPHQWDO ZRUN FKDSWHU LQFOXGH WKH GHWDLOV RI WKH XVHG DUFKLWHFWXUH DQG WKHFRQGXFWHGH[SHULPHQWV
'RFXPHQW2UJDQL]DWLRQ7KHRUJDQL]DWLRQRI WKLVUHVHDUFKZRUNLVDVIROORZV&KDSWHURQHLVDQLQWURGXFWRU\FKDSWHU LQ ZKLFK ZH SUHVHQW D EULHI RYHUYLHZ RI WKH DXWRQRPLF FRPSXWLQJ V\VWHPV DQGSURYLGHDVXPPDU\IRUWKHDXWRQRPLFSUREOHPGHILQLWLRQ7KHQZHPHQWLRQHGWKHPRWLYDWLRQEHKLQG RXU UHVHDUFK DQG ILQDOO\ ZH SUHVHQWHG D EULHI GHVFULSWLRQ IRU WKH UHVHDUFK UHVXOWV&KDSWHU WZR FRQWDLQV D EULHI GHVFULSWLRQ FRQFHUQLQJ WKH DXWRQRPLF FRPSXWLQJ EDFNJURXQGDQGDVXUYH\RIWKHPRVWUHFHQWDQGUHODWHGZRUNWKDWZHUHIHUUHGWRGXULQJRXUZRUN&KDSWHUWKUHH SUHVHQWV WKH SUREOHP WKDW WKLV UHVHDUFK ZRUN DGGUHVVHV DQG LQWURGXFHV WKH SURSRVHGVROXWLRQ WR WKHDGGUHVVHGSUREOHP  ,QWKLVFKDSWHUZHSURYLGHDGHWDLOHGGHVFULSWLRQRIRXUSURSRVHG GHVLJQ PRGHO DQG XVHG WHFKQRORJLHV WKDW ZHUH XVHG LQ RXU SURWRW\SHLPSOHPHQWDWLRQ DQGH[SHULPHQWDOZRUN &KDSWHU)RXUSUHVHQWV WKHH[SHULPHQWDOZRUNDQGDQDO\VLV RI UHVXOWV RI ZRUN LQ GHWDLOV )LQDOO\ FKDSWHU ILYH FRQFOXGHV WKH WKHVLV ZRUN DQGGLVFXVVHVWKHFXUUHQWOLPLWDWLRQVDQGGLUHFWLRQVIRUIXWXUHZRUN
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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&KDSWHU%DFNJURXQG$QG5HODWHG:RUN
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%DFNJURXQG,PDJLQHLI\RXFRXOGGHVFULEHWKHEXVLQHVVIXQFWLRQVWKDW\RXZDQW\RXUV\VWHPWRSURYLGHDQG LW MXVW WRRN FDUH RI LWVHOI )RU H[DPSOH DOO \RXU QHHGHG VRIWZDUH ZRXOG EH ORFDWHGLQVWDOOHG DQG FRQILJXUHG DXWRPDWLFDOO\5HVRXUFHV ZRXOG EHFRPH DYDLODEOH ZKHQ WKH\ DUHQHHGHGDQGDUHIUHHGZKHQWKH\DUHQ
W>@ $VQHWZRUNVDQGGLVWULEXWHGV\VWHPVJURZDQGFKDQJH WKH\ FDQ EHFRPH LQFUHDVLQJO\ KDPSHUHG E\ V\VWHP GHSOR\PHQW IDLOXUHV KDUGZDUHDQGVRIWZDUH LVVXHVQRW WRPHQWLRQKXPDQHUURU >@6XFKVFHQDULRV LQ WXUQUHTXLUH IXUWKHUKXPDQLQWHUYHQWLRQWRHQKDQFHWKHSHUIRUPDQFHDQGFDSDFLW\RI,7FRPSRQHQWV7KLVGULYHVXSWKHRYHUDOO,7FRVWVHYHQWKRXJKWKHWHFKQRORJ\FRPSRQHQWFRVWVFRQWLQXHWRGHFOLQH$VDUHVXOWPDQ\,7SURIHVVLRQDOVVHHNZD\VWRLPSURYHWKHLUUHWXUQRQLQYHVWPHQW52,LQWKHLU,7LQIUDVWUXFWXUHE\UHGXFLQJWKHWRWDOFRVWRIRZQHUVKLS7&2RIWKHLUHQYLURQPHQWVZKLOHLPSURYLQJ WKHTXDOLW\RI VHUYLFH 4R6 IRUXVHUV:HGRQRWVHHDVORZGRZQLQ0RRUH¶VODZDVWKHPDLQREVWDFOHWRIXUWKHUSURJUHVVLQWKH,7LQGXVWU\5DWKHULWLVRXULQGXVWU\¶VH[SORLWDWLRQRIWKHWHFKQRORJLHVWKDWKDYHDULVHQLQWKHZDNHRI0RRUH¶VODZWKDWKDYHOHGXVWRWKHYHUJHRIDFRPSOH[LW\FULVLV>@6RIWZDUHGHYHORSHUVKDYHIXOO\H[SORLWHGDIRXU WRVL[RUGHURIPDJQLWXGH LQFUHDVH LQ FRPSXWDWLRQDO SRZHU E\ SURGXFLQJ HYHUPRUH VRSKLVWLFDWHGVRIWZDUHDSSOLFDWLRQVDQGHQYLURQPHQWV7KHUHKDVEHHQDQH[SRQHQWLDOJURZWKLQWKHQXPEHUDQGYDULHW\RIV\VWHPVDQGFRPSRQHQWVLQUHFHQW\HDUV7KHYDOXHRIGDWDEDVHWHFKQRORJ\DQGWKH ,QWHUQHWKDV IXHOHG VLJQLILFDQWJURZWK LQ VWRUDJHVXEV\VWHPVZKLFKDUHQRZFDSDEOHRIKROGLQJSHWDE\WHVRIVWUXFWXUHGDQGXQVWUXFWXUHGLQIRUPDWLRQ1HWZRUNVKDYHLQWHUFRQQHFWHGRXU GLVWULEXWHG KHWHURJHQHRXV V\VWHPV 2XU LQIRUPDWLRQ VRFLHW\ SUHVHQWO\ FUHDWHVXQSUHGLFWDEOHDQGKLJKO\YDULDEOHZRUNORDGVRQ WKRVHQHWZRUNHGV\VWHPV$QGWRGD\WKHVHLQFUHDVLQJO\ YDOXDEOH FRPSOH[ V\VWHPV UHTXLUHPRUH DQGPRUH VNLOOHG ,7 SURIHVVLRQDOV WRLQVWDOO FRQILJXUH RSHUDWH WXQH DQG PDLQWDLQ $XWRQRPLF FRPSXWLQJ KHOSV DGGUHVV WKHVHFRPSOH[LW\LVVXHVE\XVLQJWHFKQRORJ\WRPDQDJHWHFKQRORJ\7KHLGHDLVQRWQHZPDQ\RIWKH PDMRU SOD\HUV LQ WKH LQGXVWU\ KDYH GHYHORSHG DQG GHOLYHUHG SURGXFWV EDVHG RQ WKLVFRQFHSW  7KH WHUP DXWRQRPLF LV GHULYHG IURP KXPDQ ELRORJ\ 7KH DXWRQRPLF QHUYRXVV\VWHP PRQLWRUV \RXU KHDUWEHDW FKHFNV \RXU EORRG VXJDU OHYHO DQG NHHSV \RXU ERG\WHPSHUDWXUH FORVH WR )ZLWKRXWDQ\FRQVFLRXVHIIRUWRQ\RXU SDUW ,QPXFK WKH VDPHZD\ DXWRQRPLF FRPSXWLQJ FRPSRQHQWV DQWLFLSDWH FRPSXWHU V\VWHP QHHGV DQG UHVROYH
3OHDVH5HIHU7R$SSHQGL[%
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SUREOHPV ZLWK PLQLPDO KXPDQ LQWHUYHQWLRQ +RZHYHU WKHUH LV DQ LPSRUWDQW GLVWLQFWLRQEHWZHHQ DXWRQRPLF DFWLYLW\ LQ WKH KXPDQ ERG\ DQG DXWRQRPLF UHVSRQVHV LQ FRPSXWHUV\VWHPV0DQ\ RI WKH GHFLVLRQVPDGH E\ DXWRQRPLF HOHPHQWV LQ WKH ERG\ DUH LQYROXQWDU\ZKHUHDVDXWRQRPLFHOHPHQWVLQFRPSXWHUV\VWHPVPDNHGHFLVLRQVEDVHGRQWDVNV\RXFKRRVHWRGHOHJDWHWRWKHWHFKQRORJ\,QRWKHUZRUGVDGDSWDEOHSROLF\UDWKHUWKDQULJLGKDUGFRGLQJGHWHUPLQHVWKHW\SHVRIGHFLVLRQVDQGDFWLRQVDXWRQRPLFHOHPHQWVPDNHLQFRPSXWHUV\VWHPV$XWRQRPLF FRPSXWLQJ FDQ UHVXOW LQ D VLJQLILFDQW LPSURYHPHQW LQ V\VWHP PDQDJHPHQWHIILFLHQF\ZKHQ WKH GLVSDUDWH WHFKQRORJLHV WKDWPDQDJH WKH HQYLURQPHQWZRUN WRJHWKHU WRGHOLYHU SHUIRUPDQFH UHVXOWV V\VWHPZLGH )RU WKLV WR EH SRVVLEOH LQ D PXOWLYHQGRULQIUDVWUXFWXUH KRZHYHU ,%0 DQG RWKHU YHQGRUV PXVW DJUHH RQ D FRPPRQ DSSURDFK WRDUFKLWHFWLQJDXWRQRPLFV\VWHPV>@>@>@7KHUHIRUH LQPLG2FWREHU  ,%0 UHOHDVHG DPDQLIHVWR >@ REVHUYLQJ WKDW WKHPDLQREVWDFOH WR IXUWKHUSURJUHVV LQ WKH,7 LQGXVWU\ LVD ORRPLQJVRIWZDUHFRPSOH[LW\FULVLV7KHFRPSDQ\ FLWHG DSSOLFDWLRQV DQG HQYLURQPHQWV WKDWZHLJK LQ DW WHQV RIPLOOLRQV RI OLQHV RIFRGH DQG UHTXLUH VNLOOHG ,7 SURIHVVLRQDOV WR LQVWDOO FRQILJXUH WXQH DQG PDLQWDLQ 7KHPDQLIHVWRSRLQWHGRXW WKDW WKHGLIILFXOW\RIPDQDJLQJ WRGD\¶VFRPSXWLQJV\VWHPVJRHVZHOOEH\RQGWKHDGPLQLVWUDWLRQRILQGLYLGXDOVRIWZDUHHQYLURQPHQWV7KHQHHGWRLQWHJUDWHVHYHUDOKHWHURJHQHRXV HQYLURQPHQWV LQWR FRUSRUDWH ZLGH FRPSXWLQJ V\VWHPV DQG WR H[WHQG WKDWEH\RQG FRPSDQ\ ERXQGDULHV LQWR WKH ,QWHUQHW LQWURGXFHV QHZ OHYHOV RI FRPSOH[LW\&RPSXWLQJ V\VWHPV¶ FRPSOH[LW\ DSSHDUV WR EH DSSURDFKLQJ WKH OLPLWVRIKXPDQFDSDELOLW\\HWWKHPDUFKWRZDUGLQFUHDVHGLQWHUFRQQHFWLYLW\DQGLQWHJUDWLRQUXVKHVDKHDGXQDEDWHG>@
7KLV PDUFK FRXOG WXUQ WKH GUHDP RI SHUYDVLYH FRPSXWLQJ ZLWK WULOOLRQV RI FRPSXWLQJGHYLFHVFRQQHFWHGWRWKH,QWHUQHWLQWRDQLJKWPDUH3URJUDPPLQJODQJXDJHLQQRYDWLRQVKDYHH[WHQGHG WKH VL]H DQGFRPSOH[LW\ RI V\VWHPV WKDW DUFKLWHFWV FDQGHVLJQ 5HO\LQJ VROHO\RQIXUWKHULQQRYDWLRQVLQSURJUDPPLQJPHWKRGVZLOOQRWJHWXVWKURXJKWKHSUHVHQWFRPSOH[LW\FULVLV $V V\VWHPV EHFRPH PRUH LQWHUFRQQHFWHG DQG GLYHUVH DUFKLWHFWV DUH OHVV DEOH WRDQWLFLSDWHDQGGHVLJQLQWHUDFWLRQVDPRQJFRPSRQHQWVOHDYLQJVXFKLVVXHVWREHGHDOWZLWKDWUXQWLPH 6RRQ V\VWHPV ZLOO EHFRPH WRR PDVVLYH DQG FRPSOH[ IRU HYHQ WKH PRVW VNLOOHGV\VWHPLQWHJUDWRUVWRLQVWDOOFRQILJXUHRSWLPL]HPDLQWDLQDQGPHUJH$QGWKHUHZLOOEHQR
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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ZD\ WR PDNH WLPHO\ GHFLVLYH UHVSRQVHV WR WKH UDSLG VWUHDP RI FKDQJLQJ DQG FRQIOLFWLQJGHPDQGV+HUHFRPHVWKHRSWLRQRI$XWRQRPLFFRPSXWLQJ>@
7KHWHUPDXWRQRPLFFRPSXWLQJLVHPEOHPDWLFRIDYDVWDQGVRPHZKDWWDQJOHGKLHUDUFK\RIQDWXUDO VHOIJRYHUQLQJ V\VWHPV PDQ\ RI ZKLFK FRQVLVW RI D P\ULDG RI LQWHUDFWLQJ VHOIJRYHUQLQJ FRPSRQHQWV ZKLFK LQ WXUQ FRPSULVH ODUJH QXPEHUV RI LQWHUDFWLQJ DXWRQRPRXVVHOIJRYHUQLQJ FRPSRQHQWV DW WKH QH[W OHYHO GRZQ 7KH HQRUPRXV UDQJH LQ VFDOH VWDUWLQJZLWK PROHFXODUPDFKLQHVZLWKLQ FHOOV DQG H[WHQGLQJ WR KXPDQPDUNHWV VRFLHWLHV DQG WKHHQWLUHZRUOG VRFLRHFRQRP\PLUURUV WKDW RI FRPSXWLQJ V\VWHPVZKLFK UXQ IURP LQGLYLGXDOGHYLFHVWRWKHHQWLUH,QWHUQHW7KXVZHEHOLHYHLWZLOOEHSURILWDEOHWRVHHNLQVSLUDWLRQLQWKHVHOIJRYHUQDQFH RI VRFLDO DQG HFRQRPLF V\VWHPV DVZHOO DV SXUHO\ ELRORJLFDO RQHV&OHDUO\WKHQ DXWRQRPLF FRPSXWLQJ LV D JUDQG FKDOOHQJH WKDW UHDFKHV IDU EH\RQG D VLQJOHRUJDQL]DWLRQ,WVUHDOL]DWLRQZLOOWDNHDFRQFHUWHGORQJWHUPZRUOGZLGHHIIRUWE\UHVHDUFKHUVLQ D GLYHUVLW\ RI ILHOGV  7KH PDLQ SURSHUWLHV WKDW HYHU\ DXWRQRPLF V\VWHP LV H[SHFWHG WRVDWLVI\DUHDVIROORZ>@>@>@
x 6HOI0DQDJHPHQW7KHHVVHQFHRIDXWRQRPLFFRPSXWLQJV\VWHPVLVVHOIPDQDJHPHQWWKHLQWHQWRIZKLFKLVWRIUHH V\VWHP DGPLQLVWUDWRUV IURP WKH GHWDLOV RI V\VWHP RSHUDWLRQ DQG PDLQWHQDQFH DQG WRSURYLGH XVHUV ZLWK DPDFKLQH WKDW UXQV DW SHDN SHUIRUPDQFH   ,Q H[WUHPH FDVHV LI DV\VWHPLVQRWDEOHWRVDWLVI\WKHDVVLJQHGSROLFLHVIRUVRPHUHDVRQKXPDQLQWHUYHQWLRQZLOOEHFDOOHGXSRQ
x 6HOI&RQILJXUDWLRQ,QVWDOOLQJ FRQILJXULQJ DQG LQWHJUDWLQJ ODUJH FRPSOH[ V\VWHPV LV FKDOOHQJLQJ WLPHFRQVXPLQJ DQG HUURUSURQH HYHQ IRU H[SHUWV 0RVW ODUJH :HE VLWHV DQG FRUSRUDWH GDWDFHQWHUV DUH KDSKD]DUG DFFUHWLRQV RI VHUYHUV URXWHUV GDWDEDVHV DQG RWKHU WHFKQRORJLHV RQGLIIHUHQWSODWIRUPVIURPGLIIHUHQWYHQGRUV,WFDQWDNHWHDPVRIH[SHUWSURJUDPPHUVPRQWKVWRPHUJHWZRV\VWHPVRUWRLQVWDOODPDMRUHFRPPHUFHDSSOLFDWLRQVXFKDV6$3$XWRQRPLFV\VWHPV ZLOO FRQILJXUH WKHPVHOYHV DXWRPDWLFDOO\ LQ DFFRUGDQFH ZLWK KLJKOHYHO SROLFLHVUHSUHVHQWLQJEXVLQHVVOHYHOREMHFWLYHVIRUH[DPSOHWKDWVSHFLI\ZKDWLVGHVLUHGQRWKRZLWLV
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WREH DFFRPSOLVKHG:KHQD FRPSRQHQW LV LQWURGXFHG LWZLOO LQFRUSRUDWH LWVHOI VHDPOHVVO\DQGWKHUHVWRIWKHV\VWHPZLOODGDSWWRLWVSUHVHQFHPXFKOLNHDQHZFHOOLQWKHERG\RUDQHZSHUVRQLQDSRSXODWLRQ
x 6HOI2SWLPL]DWLRQ&RPSOH[PLGGOHZDUH VXFKDV:HE6SKHUHRUGDWDEDVHV\VWHPVVXFKDV2UDFOHRU'%PD\KDYHKXQGUHGVRIWXQDEOHSDUDPHWHUVWKDWPXVWEHVHWFRUUHFWO\IRUWKHV\VWHPWRSHUIRUPRSWLPDOO\\HW IHZSHRSOH NQRZKRZ WR WXQH WKHP6XFKV\VWHPV DUHRIWHQ LQWHJUDWHGZLWKRWKHU HTXDOO\ FRPSOH[ V\VWHPV&RQVHTXHQWO\SHUIRUPDQFH WXQLQJRIRQH ODUJH VXEV\VWHPFDQKDYHXQDQWLFLSDWHGHIIHFWVRQWKHHQWLUHV\VWHP$XWRQRPLFV\VWHPVZLOOFRQWLQXDOO\VHHNZD\V WR LPSURYH WKHLU RSHUDWLRQ LGHQWLI\LQJ DQG VHL]LQJ RSSRUWXQLWLHV WRPDNH WKHPVHOYHVPRUHHIILFLHQWLQSHUIRUPDQFHRUFRVW
x 6HOI+HDOLQJ,%0 DQG RWKHU ,7 YHQGRUV KDYH ODUJH GHSDUWPHQWV GHYRWHG WR LGHQWLI\LQJ WUDFLQJ DQGGHWHUPLQLQJ WKH URRW FDXVH RI IDLOXUHV LQ FRPSOH[ FRPSXWLQJ V\VWHPV 6HULRXV FXVWRPHUSUREOHPVFDQWDNHWHDPVRISURJUDPPHUVVHYHUDOZHHNVWRGLDJQRVHDQGIL[DQGVRPHWLPHVWKH SUREOHP GLVDSSHDUV P\VWHULRXVO\ ZLWKRXW DQ\ VDWLVIDFWRU\ GLDJQRVLV $XWRQRPLFFRPSXWLQJ V\VWHPV ZLOO EH H[SHFWHG WR GHWHFW GLDJQRVH DQG UHSDLU ORFDOL]HG SUREOHPVUHVXOWLQJIURPEXJVRUIDLOXUHVLQVRIWZDUHDQGKDUGZDUHSHUKDSVWKURXJKDUHJUHVVLRQWHVWHU8VLQJNQRZOHGJHDERXWWKHV\VWHPFRQILJXUDWLRQDSUREOHPGLDJQRVLVFRPSRQHQWEDVHGRQD %D\HVLDQ QHWZRUN IRU H[DPSOH ZRXOG DQDO\]H LQIRUPDWLRQ IURP ORJ ILOHV SRVVLEO\VXSSOHPHQWHGZLWK GDWD IURP DGGLWLRQDOPRQLWRUV WKDW LW KDV UHTXHVWHG 7KH V\VWHPZRXOGWKHQPDWFK WKHGLDJQRVLV DJDLQVW NQRZQ VRIWZDUHSDWFKHV RU DOHUW DKXPDQSURJUDPPHU LIWKHUHDUHQRQHLQVWDOOWKHDSSURSULDWHSDWFKDQGUHWHVW
x 6HOI3URWHFWLRQ'HVSLWH WKH H[LVWHQFH RI ILUHZDOOV DQG LQWUXVLRQGHWHFWLRQ WRROV KXPDQVPXVW DW SUHVHQWGHFLGH KRZ WR SURWHFW V\VWHPV IURP PDOLFLRXV DWWDFNV DQG LQDGYHUWHQW FDVFDGLQJ IDLOXUHV$XWRQRPLF V\VWHPVZLOOEH VHOISURWHFWLQJ LQ WZRVHQVHV7KH\ZLOOGHIHQG WKHV\VWHPDVDZKROH DJDLQVW ODUJHVFDOH FRUUHODWHG SUREOHPV DULVLQJ IURPPDOLFLRXV DWWDFNV RU FDVFDGLQJ
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IDLOXUHVWKDWUHPDLQXQFRUUHFWHGE\VHOIKHDOLQJPHDVXUHV7KH\ZLOODOVRDQWLFLSDWHSUREOHPVEDVHGRQHDUO\UHSRUWVIURPVHQVRUVDQGWDNHVWHSVWRDYRLGRUPLWLJDWHWKHP
7KHDXWRQRPLFFRPSXWLQJYLVLRQ LV WKHDQDORJRXVVLWXDWLRQIRU,7$XWRQRPLFFRPSXWLQJDOORZV SHRSOH WR IRFXV RQ WKH ELJ SLFWXUH EHFDXVH WKH ORZ OHYHO WDVNV FDQ EH WDXJKW WRPRQLWRU DQG PDQDJH WKHPVHOYHV >@ $ODQ *DQHN ,%0 YLFH 3UHVLGHQW RI $XWRQRPLF&RPSXWLQJH[SODLQHGLQDVHVVLRQDWGHYHORSH:RUNVOLYHWKDWDXWRQRPLFGRHVQRWMXVWPHDQDXWRPDWHG $Q DXWRPDWHG V\VWHP PLJKW VLPSO\ VSHFLI\ WKDW WKLV VHUYHU LV DVVLJQHG WR DSDUWLFXODUWDVNEHWZHHQWKHKRXUVRIDQGDQGWRDGLIIHUHQWWDVNWKHUHPDLQGHURIWKHGD\7KLVVSHFLILFDWLRQPD\EHFRUUHFWDQGLWPD\KHOSWRKDYHLWLQSODFHLQ\RXUV\VWHP2QWKHRWKHUKDQG\RXPD\ZDQWDPRUHEXVLQHVVRULHQWHGUXOHEHLQJHQIRUFHG<RXU UXOHPD\EHWKDW JROGOHYHO FXVWRPHUV FDQ H[SHFW D UHVSRQVH WR EH JHQHUDWHGZLWKLQ WZR VHFRQGVZKLOHVLOYHU FXVWRPHUV FDQ H[SHFW D UHVSRQVH WR EH JHQHUDWHG ZLWKLQ VL[ VHFRQGV >@>@$OWKRXJKDXWRQRPLFFRPSXWLQJLVQRWIDUDZD\*DQHNUHFRPPHQGVDVWHSE\VWHSDSSURDFKWRHYROYHWKHLQIUDVWUXFWXUHRIDQ\FRPSDQ\LQWKDWGLUHFWLRQ)LUVW\RXQHHGWRDVVHVVZKHUH\RXDUHLQWKHFRQWLQXXP7KHQ\RXQHHGWRGHFLGHZKLFKDUHDRIFRPSOH[LW\WRWDFNOHILUVW*DQHNUHPLQGHGWKHDXGLHQFH WKDWWKHFRPSOH[LW\LVDWHYHU\OHYHORIWKHV\VWHP$XWRQRPLFLVKDUGZDUHVRIWZDUHDQGV\VWHPPDQDJHPHQW>@
*DQHNRXWOLQHVILYHOHYHOVWKDWUXQWKHJDPXWIURPPDQXDOWRDXWRQRPLF+HVD\VWKDWPRVWRUJDQL]DWLRQV DUH DW OHYHO  7KLV EDVLF OHYHO UHTXLUHV WKDW WKH ,7 VWDII LQVWDOO PRQLWRUPDLQWDLQ DQG UHSODFH HDFK V\VWHP HOHPHQW 7KH VHFRQG OHYHO WKH PDQDJHG VWDJH FDQ DWSUHVHQW EH LPSOHPHQWHG XVLQJPDQ\RI WKH WRROV WKDW ,%0 DQGRWKHUYHQGRUVSURYLGH7KHWRROVKHOSWKH,7VWDIIDQDO\]HV\VWHPFRPSRQHQWVDQGXVHWKHUHVXOWVWRGHFLGHZKLFKDFWLRQVWRWDNH*DQHNVD\VWKDWPDQ\VWDWHRIWKHDUWFXVWRPHUVDUHFXUUHQWO\DWWKLVOHYHO(DFKOHYHOUHSODFHV VRPH DUHD RI KXPDQ LQWHUYHQWLRQ DQG GHFLVLRQPDNLQJ  7KH SUHGLFWLYH OHYHOSURYLGHV DGGLWLRQDO IHDWXUHVZKLFKDUHEXLOW RQ WKHPRQLWRULQJ WRROVDGGHG LQ WKHSUHYLRXVOHYHO$WWKLVWKLUGOHYHOWKHV\VWHPFDQFRUUHODWHPHDVXUHPHQWVDQGPDNHUHFRPPHQGDWLRQV7KH,7VWDIIORRNVWRDSSURYHWKHUHFRPPHQGDWLRQVDQGWDNHDFWLRQV7KLVOHDGVWRIDVWHUDQGEHWWHU GHFLVLRQ PDNLQJ $W OHYHO IRXU WKH VWDII EHFRPHV OHVV LQYROYHG LQ YLHZLQJ WKHUHFRPPHQGDWLRQVDQGWDNLQJDFWLRQV7KLVLVWKHDGDSWLYHOHYHODQGIHDWXUHVWKHDELOLW\RIWKH
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WHFKQRORJ\WRPDNHPRUHRIWKHGHFLVLRQVDXWRPDWLFDOO\6WDIIPHPEHUVVSHQGPRVWRIWKHLUWLPH VHWWLQJ WKH SROLFLHV DQGPDQDJLQJ WKH FRQWUROV  ,QPDQ\ZD\V WKH WHFKQRORJ\ DW WKHDXWRQRPLFOHYHOILIWKOHYHOLVVLPLODUWRWKDWLQWURGXFHGDWOHYHOIRXU7KHGLIIHUHQFHLVWKDWWKH ,7 VHUYLFHV DUH QRZ LQWHJUDWHGZLWK EXVLQHVV UXOHV7KLV LVZKHUH\RX VWRSGHILQLQJ ,7UXOHVLQWHUPVRIWKHFRPSRQHQWVDQGWXQLQJSDUDPHWHUV1RZWKHSROLFLHVDUHVHWLQWHUPVRIEXVLQHVV ORJLF DQG WKH ,7 VWDII IRFXVHV RQ WXQLQJ WKH V\VWHP DQG WKH UXOHV VR WKH\ EHVWVXSSRUW WKH FRPSDQ\ ERWWRP OLQH$V DQ H[DPSOH LI D:HE VLWH VXSSRUWV IUHH FRQWHQW DQGVXEVFULEHURQO\FRQWHQW WKHQDUXOHPLJKWVSHFLI\WKDWUHVRXUFHVVKRXOGEHDOORFDWHGVRWKDWWKH XVHU H[SHULHQFH IRU VXEVFULEHUV LV DW D FHUWDLQ OHYHO HYHQ LI WKDW PHDQV GHJUDGLQJ WKHH[SHULHQFHIRUQRQSD\LQJVLWHYLVLWRUV>@>@
:KLOH DXWRQRPLF V\VWHPV ZLOO DVVXPH PXFK RI WKH EXUGHQ RI V\VWHP RSHUDWLRQ DQGLQWHJUDWLRQLWZLOOVWLOOEHXSWRKXPDQVWRSURYLGHWKHVHV\VWHPVZLWKSROLFLHVWKHJRDOVDQGFRQVWUDLQWV WKDW JRYHUQ WKHLU DFWLRQV 7KH HQRUPRXV OHYHUDJH RI DXWRQRPLF V\VWHPV ZLOOJUHDWO\ UHGXFHKXPDQHUURUVEXW LWZLOODOVRJUHDWO\PDJQLI\ WKHFRQVHTXHQFHVRIDQ\HUURUKXPDQVGRPDNHLQVSHFLI\LQJJRDOV7KHLQGLUHFWHIIHFWRISROLFLHVRQV\VWHPFRQILJXUDWLRQDQG EHKDYLRU H[DFHUEDWHV WKH SUREOHPEHFDXVH WUDFLQJ DQG FRUUHFWLQJ SROLF\ HUURUVZLOO EHYHU\ GLIILFXOW ,W LV WKXV FULWLFDO WR HQVXUH WKDW WKH VSHFLILHG JRDOV UHSUHVHQW ZKDW LV UHDOO\GHVLUHG7ZRHQJLQHHULQJFKDOOHQJHVVWHPIURPWKLVPDQGDWHHQVXUHWKDWJRDOVDUHVSHFLILHGFRUUHFWO\ LQ WKH ILUVW SODFH DQG HQVXUH WKDW V\VWHPV EHKDYH UHDVRQDEO\ HYHQZKHQ WKH\DUHQRW ,QPDQ\FDVHV WKHVHWRIJRDOV WREHVSHFLILHGZLOOEHFRPSOH[PXOWLGLPHQVLRQDODQGFRQIOLFWLQJ(YHQDJRDODVVXSHUILFLDOO\VLPSOHDV³PD[LPL]HXWLOLW\´ZLOOUHTXLUHDKXPDQWRH[SUHVV D FRPSOLFDWHG PXOWLDWWULEXWH XWLOLW\ IXQFWLRQ $ NH\ WR UHGXFLQJ HUURU ZLOO EH WRVLPSOLI\ DQG FODULI\ WKH PHDQV E\ ZKLFK KXPDQV H[SUHVV WKHLU JRDOV WR FRPSXWHUV 7KHVHFRQG FKDOOHQJH HQVXULQJ UHDVRQDEOH V\VWHP EHKDYLRU LQ WKH IDFH RI HUURQHRXV LQSXW LVDQRWKHU IDFHWRI UREXVWQHVV$XWRQRPLFV\VWHPVZLOOQHHG WRSURWHFW WKHPVHOYHVIURPLQSXWJRDOV WKDW DUH LQFRQVLVWHQW LPSODXVLEOH GDQJHURXV RU XQUHDOL]DEOH ZLWK WKH UHVRXUFHV DWKDQG $XWRQRPLF V\VWHPV ZLOO VXEMHFW VXFK LQSXWV WR H[WUD YDOLGDWLRQ DQG ZKHQ VHOISURWHFWLYHPHDVXUHVIDLOWKH\ZLOOUHO\RQGHHSVHDWHGQRWLRQVRIZKDWFRQVWLWXWHVDFFHSWDEOHEHKDYLRUWRGHWHFWDQGFRUUHFWSUREOHPV,QVRPHFDVHVVXFKDVUHVRXUFHRYHUORDGWKH\ZLOOLQIRUPKXPDQRSHUDWRUVDERXWWKHQDWXUHRIWKHSUREOHPDQGRIIHUDOWHUQDWLYHVROXWLRQV>@
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,QDXWRQRPLFFRPSXWLQJHDFKDXWRQRPLFHOHPHQWZLOOEHUHVSRQVLEOHIRUPDQDJLQJLWVRZQLQWHUQDO VWDWH DQG EHKDYLRU DQG IRU PDQDJLQJ LWV LQWHUDFWLRQV ZLWK DQ HQYLURQPHQW WKDWFRQVLVWV ODUJHO\ RI VLJQDOV DQG PHVVDJHV IURP RWKHU HOHPHQWV DQG WKH H[WHUQDO ZRUOG $QHOHPHQW¶VLQWHUQDOEHKDYLRUDQGLWVUHODWLRQVKLSVZLWKRWKHUHOHPHQWVZLOOEHGULYHQE\JRDOVWKDW LWV GHVLJQHU KDV HPEHGGHG LQ LW RU E\ DQ DXWRQRPLF PDQDJHU WKDW LV FRQVLGHUHG DVDQRWKHUHOHPHQWWKDWKDVDXWKRULW\RYHULWRUE\VXEFRQWUDFWVWRSHHUHOHPHQWVZLWKLWVWDFLWRUH[SOLFLW FRQVHQW 7KH HOHPHQW PD\ UHTXLUH DVVLVWDQFH IURP RWKHU HOHPHQWV WR DFKLHYH LWVJRDOV ,I VR  WKH PDQDJHU ZLOO EH UHVSRQVLEOH WR IDFLOLWDWH WKLV RSHUDWLRQ LW ZLO EHUHVSRQVLEOH IRU REWDLQLQJ QHFHVVDU\ UHVRXUFHV IURP RWKHU HOHPHQWV DQG IRU GHDOLQJ ZLWKH[FHSWLRQFDVHVVXFKDVWKHIDLOXUHRIDUHTXLUHGUHVRXUFH7KHPDQDJHGHOHPHQWFRXOGEHDKDUGZDUH UHVRXUFH VXFK DV VWRUDJH D&38 RU D SULQWHU RU D VRIWZDUH UHVRXUFH VXFK DV DGDWDEDVH D GLUHFWRU\ VHUYLFH RU D ODUJH OHJDF\ V\VWHP  7KH PDLQ UROH RI WKH DXWRQRPLFPDQDJHULVWRUHOLHIKXPDQVRIWKHUHVSRQVLELOLW\RIGLUHFWO\PDQDJLQJWKHPDQDJHGHOHPHQW7KH DXWRQRPLFPDQDJHUZLOO KDYHPDQ\ UHVSRQVLELOLWLHV WRZDUGVPDQDJLQJ WKH VXSHUYLVHGHOHPHQWDQGWKHVHUHVSRQVLELOLWLHVYDU\DFFRUGLQJWRWKHQDWXUHRI WKHPDQDJHGHOHPHQWDQGWKHJRDOWKDWWKHPDQDJHULVVHWWRDFKLHYH>@
5HODWHG:RUN$XWR7XQH$JHQWV0DQ\RIWKHFXUUHQWDXWRQRPLFFRPSXWLQJUHVHDUFKKDVIRFXVHGRQWKHGHVLJQDQGFUHDWLRQRIWKHDXWRQRPLFPDQDJHUWKDWZLOOEHDEOHWRPDQDJHDVSHFLILFHOHPHQWVXFKDVDZHEVHUYHURU'%7KH0DQDJHPHQWRI:HEVHUYHUSHUIRUPDQFHZLWK$XWR7XQHDJHQWVSURMHFWWKDWZDVFRQGXFWHG E\ D JURXS RI UHVHDUFKHUV >@>@ IURP WKH ,%0 UHVHDUFK ODEVZDV FRQFHUQHGZLWKVWXG\LQJWKHSUREOHPRIFRQWUROOLQJ&38DQGPHPRU\XWLOL]DWLRQRIDQ$SDFKH:HEVHUYHU >@ XVLQJ WKH DSSOLFDWLRQOHYHO WXQLQJSDUDPHWHUV0D[&OLHQWV DQG.HHS$OLYHZKLFKDUH H[SRVHG E\ WKH VHUYHU WKURXJK WKH FRQILJXUDWLRQ ILOH 8VLQJ WKH $XWR7XQH DJHQWIUDPHZRUN XQGHU WKH $JHQW %XLOGLQJ DQG /HDUQLQJ (QYLURQPHQW $%/( >@ WKH\FRQVWUXFWHGDJHQWV WRIXOO\DXWRPDWHDFRQWUROWKHRUHWLFPHWKRGRORJ\ZKLFKLQYROYHVPRGHOEXLOGLQJ FRQWUROOHU GHVLJQ DQG UXQWLPH IHHGEDFN FRQWURO 6SHFLILFDOO\ WKH\ GHVLJQHG DPRGHOLQJ DJHQW WKDW EXLOGV DG\QDPLF V\VWHPPRGHO IURP WKH FRQWUROOHG VHUYHU UXQGDWD D
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FRQWUROOHU GHVLJQ DJHQW WKDW XVHV RSWLPDO FRQWURO WKHRU\ WR GHULYH D IHHGEDFN FRQWURODOJRULWKPFXVWRPL]HGWRWKDWVHUYHUDQGDUXQWLPHFRQWURODJHQW WKDWGHSOR\VWKHIHHGEDFNFRQWURO DOJRULWKP LQ DQ RQOLQH UHDOWLPH HQYLURQPHQW WR DXWRPDWLFDOO\ PDQDJH WKH :HEVHUYHU7KHGHVLJQHGDXWRQRPLFIHHGEDFNFRQWURO V\VWHPLVDEOH WRKDQGOHWKHG\QDPLFDQGLQWHUUHODWHG GHSHQGHQFLHV EHWZHHQ WKH WXQLQJSDUDPHWHUV DQG WKHSHUIRUPDQFHPHWULFVZLWKJXDUDQWHHG VWDELOLW\ IURP FRQWURO WKHRU\ 7KH HIIHFWLYHQHVV RI WKH $XWR7XQH DJHQWV LVGHPRQVWUDWHG WKURXJK H[SHULPHQWV LQYROYLQJ YDULDWLRQV LQ ZRUNORDG VHUYHU FDSDFLW\ DQGEXVLQHVVREMHFWLYHV7KHUHVXOWVDOVRVHUYHDVDYDOLGDWLRQRIWKH$%/(WRRONLWDQGWKH$XWR7XQHDJHQWIUDPHZRUN
7KH$JHQW%XLOGLQJDQG/HDUQLQJ(QYLURQPHQW$%/(>@>@LVD-DYDEDVHGWRRONLWIRUGHYHORSLQJDQGGHSOR\LQJK\EULGLQWHOOLJHQWDJHQWDSSOLFDWLRQV,WSURYLGHVDFRPSUHKHQVLYHOLEUDU\RI LQWHOOLJHQWUHDVRQLQJDQGOHDUQLQJFRPSRQHQWVSDFNDJHGDV-DYDEHDQVNQRZQDV$EOH%HDQVDQGD OLJKWZHLJKW-DYDDJHQWIUDPHZRUNWRFRQVWUXFWLQWHOOLJHQWDJHQWVNQRZQDV $EOH$JHQWV 7KH $EOH%HDQ -DYD LQWHUIDFH GHILQHV D VHW RI FRPPRQ DWWULEXWHV QDPHFRPPHQW VWDWH HWF DQG EHKDYLRUV VWDQGDUG SURFHVVLQJ PHWKRGV VXFK DV LQLW UHVHWSURFHVVDQGTXLWZKLFKDOORZV$EOH%HDQVWREHFRQQHFWHGWRIRUP$EOH$JHQWV$-DYD6ZLQJEDVHG*8,$EOH(GLWRULVDOVRSURYLGHGIRUFUHDWLQJDQGFRQILJXULQJ$EOH%HDQVDQGIRUFRQVWUXFWLQJDQGWHVWLQJWKH$EOH$JHQWVEXLOWIURPWKHP)RUPRVW$EOH%HDQVWKHXVHULQWHUIDFH LV WKURXJKD*8,FRPSRQHQWNQRZQDVD³&XVWRPL]HU´ WKDWDOORZV WKHXVHU WRVHWDQG YLHZ SDUDPHWHUV UHODWHG WR WKH EHDQ 7KH EDVH $XWR7XQH DJHQW LV D IXQFWLRQVSHFLILF$EOH$JHQW IRU DXWRQRPLF FRPSXWLQJ ,QVSLUHG E\ KXPDQ ELRORJ\ WKH $XWR7XQH DJHQW LVEDVHG RQ DQ DUFKLWHFWXUH ZKLFK FRPELQHV VHYHUDO HOHPHQWV WKDW DUH XVHIXO LQ EXLOGLQJV\VWHPVWRUHDFWWRDG\QDPLFHQYLURQPHQW7KH$XWR7XQHDJHQWFRQWDLQVWZREDVLFEXLOGLQJEORFNV$EOH%HDQV WKH$XWRWXQH&RQWUROOHUEHDQDQGWKH$XWRWXQH$GDSWRUEHDQDVVKRZQLQ)LJXUH7KH$XWRWXQH&RQWUROOHUEHDQGHILQHV FRQWURO VWUDWHJLHV VXFK DV OHDUQLQJ WKHEHKDYLRURIWKHWDUJHWV\VWHPRUSURYLGLQJDFWLRQVWRDPHQGDEQRUPDOVLWXDWLRQV
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH$UFKLWHFWXUHRIWKH%DV$XWR7XQH$JHQW>@
,WV &XVWRPL]HU *8, DOORZV WKH V\VWHP DGPLQLVWUDWRU WR FRQILJXUH WKH FRQWURO VWUDWHJ\ LQDGYDQFHRURQWKHIO\7KH$XWRWXQH$GDSWRUEHDQLQWHUIDFHVZLWKWKHWDUJHWV\VWHPWRJHWWKHVHUYLFHOHYHOPHWULFVDQGWRVHWWKHWXQLQJSDUDPHWHUV$QRWKHU&XVWRPL]HU*8,LVSURYLGHGIRU WKHV\VWHPDGPLQLVWUDWRU WRPDQXDOO\VHW WKHWXQLQJSDUDPHWHUVIRUH[DPSOHIRUWHVWLQJSXUSRVHV RU ZKHQ WKH $XWRWXQH&RQWUROOHU LV LQDFWLYH 7KLV GHFRXSOLQJ DOORZV WKH VDPH$XWRWXQH&RQWUROOHUWREHXVHGZLWKDYDULHW\RIV\VWHPVVLPSO\E\FKRRVLQJWKHDSSURSULDWH$XWRWXQH$GDSWRU WR LQWHUIDFH ZLWK WKH UHVSHFWLYH V\VWHP 7KH H[HFXWLRQ RI WKH$XWRWXQH&RQWUROOHUDQG$XWRWXQH$GDSWRUEHDQVLVPDQDJHGE\WKH$XWR7XQHDJHQWWKURXJKWKH$JHQW$GPLQLVWUDWRU,QSDUWLFXODUWKH$JHQW$GPLQLVWUDWRUKDQGOHVWKHWLPHUIDFLOLW\DQGDV\QFKURQRXV HYHQW SURFHVVLQJ IXQFWLRQ ZKLFK DOORZ WKH $XWRWXQH&RQWUROOHU DQG$XWRWXQH$GDSWRU WR UXQ DXWRQRPRXVO\ E\ SHULRGLFDOO\ SURFHVVLQJ FRQWURO IXQFWLRQV DQGFRPPXQLFDWLQJ ZLWK WKH WDUJHW V\VWHP 7KH $XWR7XQH DJHQWOHYHO &XVWRPL]HU DOORZV WKHV\VWHP DGPLQLVWUDWRU WR VHSDUDWHO\ VHW WKH FRQWURO LQWHUYDO XVHG E\ WKH$XWRWXQH&RQWUROOHUEHDQDQGVDPSOHLQWHUYDOXVHGE\WKH$XWRWXQH$GDSWRUEHDQZKLFKFDQEHGLIIHUHQWIURPHDFKRWKHU$VHWRI$XWRWXQH0HWULFFODVVHVLVGHILQHGWRUHSUHVHQWWKHVWDWHSHUIRUPDQFHRI
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

WKH WDUJHW V\VWHPVHUYLFHOHYHOPHWULFV WKH WXQLQJSDUDPHWHUVRI WKH WDUJHWV\VWHPWXQLQJFRQWURO PHWULFV DQG WKH SDUDPHWHUV RI WKH FRQWURO VWUDWHJ\ FRQILJXUDWLRQPHWULFV 7KHVHPHWULFV FDQ EH UHDG RU ZULWWHQ E\ WKH $XWRWXQH&RQWUROOHU RU $XWRWXQH$GDSWRU 7KH\ DUHPDQDJHGDVDFROOHFWLRQE\WKH$XWR7XQH0HWULF0DQDJHUIRU LQWHUDFWLRQVEHWZHHQWKHWZRFRPSRQHQWEHDQVDQGFDQDOVREHVHOHFWLYHO\VDYHGWRDKLVWRULFDOGDWDUHSRVLWRU\$%/(DQGWKH$XWR7XQHDUFKLWHFWXUHZHUHGHVLJQHGWREHH[WHQVLEOHDQGWRDOORZUDSLGGHSOR\PHQWRIDJHQW EDVHG VROXWLRQV 7KH\ LQGLFDWH WKDW WKHLU H[SHULHQFH ZLWK XVLQJ WKLV LQIUDVWUXFWXUHYDOLGDWHVWKHXVHIXOQHVVRIWKLVDUFKLWHFWXUHDQGWKH$%/(WRRONLW>@>@
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

$XWRQRPLD$QRWKHU UHODWHG UHVHDUFK SURMHFW ZKLFK LV FRQFHUQHG ZLWK WKH DXWRQRPLF FRPSXWLQJHQYLURQPHQW LV WKH $XWRQRPLD >@ UHVHDUFK SURMHFW  $XWRQRPLD SURYLGHV G\QDPLFDOO\SURJUDPPDEOHFRQWURODQGPDQDJHPHQWVHUYLFHVWRVXSSRUWWKHGHYHORSPHQWDQGGHSOR\PHQWRIVPDUWLQWHOOLJHQWDSSOLFDWLRQV7KH$872120,$HQYLURQPHQWSURYLGHVWKHDSSOLFDWLRQGHYHORSHUV ZLWK DOO WKH WRROV UHTXLUHG WR VSHFLI\ WKH DSSURSULDWH FRQWURO DQG PDQDJHPHQWVFKHPHVWRPDLQWDLQDQ\TXDOLW\RIVHUYLFHUHTXLUHPHQWRUDSSOLFDWLRQDWWULEXWHIXQFWLRQDOLW\HJ SHUIRUPDQFH IDXOW VHFXULW\ HWF DQG WKH FRUH DXWRQRPLF PLGGOHZDUH VHUYLFHV WRPDLQWDLQ WKHDXWRQRPLFUHTXLUHPHQWVRIDZLGHUDQJHRIQHWZRUNDSSOLFDWLRQVDQGVHUYLFHV7KHUHVHDUFKHUVFODLPWKDWWKH\KDYHVXFFHVVIXOO\LPSOHPHQWHGDSURRIRIFRQFHSWSURWRW\SHV\VWHP WKDW FDQ VXSSRUW WKH VHOIFRQILJXULQJ VHOIGHSOR\LQJ DQG VHOIKHDOLQJ RI DQ\QHWZRUNHG DSSOLFDWLRQ  7KH DUFKLWHFWXUH FRQVLVWV RI WKUHH PDLQ PRGXOHV $SSOLFDWLRQ0DQDJHPHQW (GLWRU $0( $XWRQRPLF 0LGGOHZDUH 6HUYLFHV $06 DQG $SSOLFDWLRQ'HOHJDWHG0DQDJHU$'07KH$0(SURYLGHVXVHUVZLWKWKHVRIWZDUHWRROVWRGHVFULEHWKHVWUDWHJLHV WR EH XVHG WR DFKLHYH WKH UHTXLUHG DXWRQRPLF SURSHUWLHV 7KH $06 SURYLGHV DFRPPRQ VHW RI DXWRQRPLF VHUYLFHV HJ VHOIFRQILJXULQJ VHOIKHDOLQJ VHOISURWHFWLQJ VHOIGHILQLQJ HWF 7KH $'0 LV D VRIWZDUH DJHQW UHVSRQVLEOH WR FRQILJXUH GHSOR\ UXQ DQGPDLQWDLQWKHDXWRQRPLFSURSHUWLHVRIWKHDSSOLFDWLRQDWUXQWLPH7KHREMHFWLYHRIWKLVSURMHFWLV WR DXWRPDWH GHSOR\PHQW RI PRELOH DJHQWV WKDW KDYH VHOI PDQDJHDEOH DWWULEXWHV 7KHDUFKLWHFWXUH RI$XWRQRPLD LV EDVHG RQ WZRSUHYLRXV SURMHFWV$GDSWLYH'LVWULEXWHG9LUWXDO&RPSXWLQJ(QYLURQPHQW$'9L&(DQG&$7$/,1$± $3URDFWLYH$SSOLFDWLRQ&RQWURODQG0DQDJHPHQW 6\VWHP >@  7KH $XWRQRPLD HQYLURQPHQW SURYLGHV DSSOLFDWLRQ GHYHORSHUVZLWK DOO WKH WRROV UHTXLUHG WR VSHFLI\ WKH DSSURSULDWH FRQWURO DQG PDQDJHPHQW VFKHPHVGHSOR\DQGFRQILJXUHWKHUHTXLUHGVRIWZDUHDQGKDUGZDUHUHVRXUFHVUXQDSSOLFDWLRQVDQGWRSURYLGHRQOLQHPRQLWRULQJDQGPDQDJHPHQWIDFLOLWLHVWRPDLQWDLQGHVLUHGDXWRQRPLFLW\7KHDUFKLWHFWXUHRI$XWRQRPLDLVVKRZQLQWKH)LJXUH>@$VDUHVXOWRIRXUFRQWDFWZLWKWKHUHVHDUFKHUVRIWKLVSURMHFWZHIRXQGRXWWKDWLWLVQRORQJHUFRQWLQXHGDQGZHFRXOGQRWJHWDYHUVLRQ RI WKH LPSOHPHQWHG SURWRW\SH  $OO WKH DYDLODEOH LQIRUPDWLRQ DERXW WKLV SURMHFW LVIRXQG WKURXJK IHZSXEOLVKHGSDSHUVZKLFKPDGH LW YHU\GLIILFXOW WRGHHSO\ LQYHVWLJDWH WKHGHWDLOHGDUFKLWHFWXUHRIWKLVUHVHDUFKZRUN
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH$872120,$6\VWHP$UFKLWHFWXUH>@
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

$QDUFKLWHFWXUHIRU$XWRQRPLF3HUVRQDO&RPSXWLQJ6\VWHPV,Q D UHVHDUFK SDSHU UHODWHG WRSHUVRQDO DXWRQRPLF FRPSXWLQJ WKH UHVHDUFKHUV >@ UHIHU WRVRPHRIWKHSURSHUWLHVRIDXWRQRPLFFRPSXWLQJDVWKH\DUHVKDUHGZLWKSHUVRQDOFRPSXWLQJVXFK DV HDVH RI XVH DQG IOH[LELOLW\ 7KH LQWHQWLRQ RI WKHLU SDSHU LV WR LGHQWLI\ WKH XQLTXHGHPDQGVDQGRSSRUWXQLWLHVRIDXWRQRPLFFRPSXWLQJZLWKSHUVRQDOGHYLFHV7KHJURXQGUXOHVWKDW WKH\ VHHN WR DFKLHYH DUH WKH DXWRQRPLF EHKDYLRU RI D SHUVRQDO FRPSXWLQJ V\VWHPSHUVRQDOFRPSXWHUV3&VDQGWKHLUSHHUVQHWZRUNVDQGVHUYHUVQRWMXVWWKH3&DORQH7KH\DOVR SUHVHQWHG VRPH JHQHUDO FRQVLGHUDWLRQV IRU DQ DUFKLWHFWXUH WKDW VXSSRUWV DXWRQRPLFSHUVRQDOFRPSXWLQJ>@
7KH\ LQWURGXFHG D FDWHJRUL]DWLRQ RI DXWRQRPLF IXQFWLRQ LQ WHUPV RI ZKHUH LW JHWVLPSOHPHQWHG $Q $XWRQRPLF IXQFWLRQ FDQ EH LPSOHPHQWHG ORFDOO\ GUDZLQJ RQ ORFDOO\PDLQWDLQHGPHDVXUHPHQWVDQGNQRZOHGJH,WFDQEHLPSOHPHQWHGDPRQJPHPEHUVRIDSHHUJURXS VKDULQJ PHDVXUHPHQWV DQG NQRZOHGJH SDUWLFXODU WR WKDW JURXS ,W FDQ DOVR EHLPSOHPHQWHG XVLQJ JOREDOO\ DYDLODEOH QHWZRUNUHVLGHQW UHVRXUFHV LQ ZKLFK FDVHPHDVXUHPHQWV DQG NQRZOHGJH DUH PDLQWDLQHG IRU DOO FOLHQWV ,Q WKH PRVW JHQHUDO FDVHDXWRQRPLF IXQFWLRQV DUH LPSOHPHQWHG LQ DOO WKUHH ZD\V ZLWK GLIIHUHQW IXQFWLRQV KDYLQJ DSUHIHUUHGLPSOHPHQWDWLRQ7KHDUFKLWHFWXUHRIDQDXWRQRPLF V\VWHP LQFOXGLQJ WKDWRIDSHUVRQDOFRPSXWLQJV\VWHPEHJLQVZLWKWKHJHQHUDODUFKLWHFWXUHIRUDXWRQRPLFV\VWHPV7KHEXLOGLQJEORFNRIDXWRQRPLFV\VWHPV LV GHSLFWHG LQ )LJXUH  ZKLFK VKRZV WKH DUFKLWHFWXUH RI DQ DXWRQRPLF HOHPHQW$((DFK$(FRQVLVWVRIDQDXWRQRPLFPDQDJHU$0DQGDVHWRIPDQDJHGFRPSRQHQWV(DFK PDQDJHG FRPSRQHQW LV UHVSRQVLEOH IRU FRPPXQLFDWLQJ LWV HYHQWV DQG RWKHUPHDVXUHPHQWV WR WKH ORFDO $0 ,Q WXUQ EDVHG RQ WKH LQSXW UHFHLYHG IURP HDFK PDQDJHGFRPSRQHQW WKH$0PDNHVGHFLVLRQV WDNLQJ LQWRDFFRXQW LWVSROLF\IDFWVDQGUXOHV VWRUHGORFDOO\LQDGDWDEDVHDQGFRPPXQLFDWHVWKHGLUHFWLYHVDQGKLQWVWRWKHPDQDJHGFRPSRQHQW
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH7KH$UFKLWHFWXUH2I$Q$XWRQRPLF(OHPHQW>@
7KHILJXUHPDNHVDGLVWLQFWLRQEHWZHHQVHOIFRQWDLQHGDXWRQRPLFEHKDYLRUZLWKLQWKHODUJHJUD\ER[RQWKHULJKWDQGDXWRQRPLFPDQDJHPHQWLQYROYLQJH[SOLFLWFRPPXQLFDWLRQVZLWKDUHPRWH PDQDJHU  7KH LQWHUIDFHV EHWZHHQ DQ $0 DQG LWV PDQDJHG FRPSRQHQW DUH DQLPSRUWDQW SDUW RI WKH DUFKLWHFWXUH 7KLV LQWHUIDFH PXVW EH GLVFRYHUDEOH DQG G\QDPLFDOO\ERXQGVRDV WRVXSSRUWVHOIFRQILJXUDWLRQRIDXWRQRPLFV\VWHPV LWPXVWDOVREHVHFXUHDQGSULYDWH7KHILJXUHVKRZVDUHPRWHDXWRQRPLFPDQDJHULPSOHPHQWLQJD:HEVHUYLFHORFDWHGYLD WKH8QLYHUVDO'HVFULSWLRQ'LVFRYHU\DQG ,QWHJUDWLRQ 8'', VHUYLFH UHJLVWU\:H VHH:HE VHUYLFHV DV D IRXQGDWLRQ WHFKQRORJ\ EHFDXVH WKH\ SURYLGH VWDQGDUG ZD\V WR ORFDWHFRPPXQLFDWH YLD;0/ FRPSRVH DQG LQWHUDFWZLWK QHWZRUNEDVHG VHUYLFHV%XW EHFDXVHSHUVRQDOV\VWHPVDUHRIWHQPRELOHDQGRFFDVLRQDOO\GLVFRQQHFWHGWKHLQWHUIDFHPXVWVXSSRUWD GLVFRQQHFWHG RIIOLQH PRGH RI XVH DV ZHOO )LJXUH  VKRZV WKH DUFKLWHFWXUH RI DQDXWRQRPLFV\VWHPFRQVLVWLQJRIDXWRQRPLFHOHPHQWVFRQQHFWHGWRRQHDQRWKHUDWORFDOSHHU
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

DQGQHWZRUNOHYHOV5HVRXUFHVDUHVKRZQDVER[HV$0VDVGLDPRQGVKDSHVSHHUJURXSVDVGDVKHGHOOLSVHV DQGSK\VLFDO UHVRXUFHV VHUYHUVDQGFOLHQWV DVFLUFOHV$UURZV UHSUHVHQW WKHFRQWUROH[HUWHGE\$0VHJ6FRQWUROV:$WWKHORFDOOHYHOWKHUHLVDVLQJOH$0HJ$WKDW LV FDSDEOH RI LQGHSHQGHQW GHFLVLRQPDNLQJ$W WKH SHHU OHYHO HDFK$0 LQWHUDFWV DQGVKDUHV NQRZOHGJH DQG LQIRUPDWLRQ ZLWK LWV SHHUV DQG PD\ DFW FRRSHUDWLYHO\ DV WKRXJK DYLUWXDODXWRQRPLFPDQDJHU HJ: LVSUHVHQW2QO\RQH$0LVHYHU LQGLUHFWFRQWURORIDUHVRXUFH>@
)LJXUH$Q([DPSOHRI7ZR+LHUDUFKLHV2I$XWRQRPLF&RQWURO>@
'LUHFWLRQVWRZDUGDQDXWRQRPLFIUDPHZRUN
7KH UHVHDUFKHUV >@ GHILQH DQ DXWRQRPLF IUDPHZRUN WKDW EULQJV WRJHWKHU GLVSDUDWHFRPSXWLQJ HOHPHQWV 7KH NH\ HOHPHQWV RI WKH DXWRQRPLF IUDPHZRUN DUH WKH DXWRQRPLFPDQDJHU DQG WKH HOHPHQWV WR EH PDQDJHG 7KH JRDO RI WKH IUDPHZRUN LV WR VSHFLI\ WKHLQWHUIDFHVDQGSURWRFROV IRUHOHPHQWV WRH[FKDQJHLQIRUPDWLRQDQGGDWD WRHQDEOHFROOHFWLYH
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

DXWRQRPLF EHKDYLRU $FFRUGLQJ WR WKH UHVHDUFKHUV >@ WR DFKLHYH WKLV JRDO ZH QHHG WRUHWKLQNWKHVWUXFWXUHRIWKHV\VWHPDQGWKHDSSOLFDWLRQVRIWZDUHDQGWKHWRROVWKDWKHOSEXLOGWKHP VR DV WR LGHQWLI\ DQG H[SRVH UHOHYDQW DQG DFFXUDWH LQGLFDWLRQV RI WKH VWDWH RI HDFKHOHPHQWDQGSURYLGHVWDQGDUGLQWHUIDFHVWRDIIHFWDQHOHPHQWVWDWHZLWKPLQLPDOVLGHHIIHFWV(DFKHOHPHQWZLOOQHHGDQHOHPHQWVSHFLILFDXWRQRPLFPDQDJHU WRPRQLWRUDQGFRQWURO WKHHOHPHQW 7KLV FRXSOLQJ RI HOHPHQW DQG VSHFLILF PDQDJHU UHSUHVHQWV WKH ORZHVW OHYHO RIDXWRQRPLF EHKDYLRU (OHPHQWV PD\ EH LVRODWHG LQ YLUWXDO PDFKLQHV WR OLPLW XQGHVLUDEOHLQWHUDFWLRQV EHWZHHQ WKHP (OHPHQW VSHFLILF DXWRQRPLF PDQDJHUV ZLOO UHSRUW WR D V\VWHPZLGH DXWRQRPLF PDQDJHU LQ D VWDQGDUG ZD\ 7KH V\VWHPZLGH PDQDJHU LV UHVSRQVLEOH IRUDFKLHYLQJHQGXVHUJRDOVLQDFFRUGDQFHZLWKDQHVWDEOLVKHGSROLF\$XWRQRPLFPDQDJHUV
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%XVLQHVV:RUNORDG0DQDJHU3URWRW\SH%:/07KH%XVLQHVV:RUNORDG0DQDJHU %:/0 3URWRW\SH >@ LV D WHFKQRORJ\ SUHVHQWHG E\,%0 ZKLFK HQDEOHV WKH LQVWUXPHQWDWLRQ RI DSSOLFDWLRQV ZLWK $SSOLFDWLRQ 5HVSRQVH0HDVXUHPHQW$50LQRUGHUWRPRQLWRUWKHSHUIRUPDQFHRIWUDQVDFWLRQVDFURVVDGLVWULEXWHGHQYLURQPHQW7KLV$50EDVHGSHUIRUPDQFHLQIRUPDWLRQ LVXVHGE\%:/0WRPRQLWRUDQGDGMXVW WKH DOORFDWLRQ RI FRPSXWLQJ UHVRXUFHV RQ DQ RQJRLQJ VSOLWVHFRQG EDVLV 3ODQQHGIXQFWLRQV LQFOXGH WKH DELOLW\ RI %:/0 WR GHWHFW FKDQJHV LQ LWV HQYLURQPHQW DQG GHFLGHZKLFK UHVRXUFHV V\VWHP QHWZRUN ORDGEDODQFLQJ SDWWHUQV WR DGMXVW LQ RUGHU WR HQDEOH DQHWZRUN RI V\VWHPV WR PHHW HQGWRHQG SHUIRUPDQFH JRDOV:KHQPLGGOHZDUH RU LQ WKLVSURWRW\SH DQ DSSOLFDWLRQ LV LQVWUXPHQWHG ZLWK $50 LW LV H[SHFWHG WR WDNH DGYDQWDJH RISURGXFWV VXFK DV %:/0 DQG SDUWLFLSDWH LQ ,%0
V DXWRQRPLF FRPSXWLQJ LQLWLDWLYH 7KHSURWRW\SHDOORZVRQHWRREVHUYHDQGEXLOGXSRQWKHLQVWUXPHQWHGDSSOLFDWLRQXVLQJWKH$50 SUHDSSURYDO YHUVLRQ VWDQGDUG WR KDQGOH ZRUNORDGPDQDJHPHQW IRU EHWWHU WUDQVDFWLRQIORZ DFURVV V\VWHPV DQG DSSOLFDWLRQV 7KLV WHFKQRORJ\ ZLOO SURYLGH VLJQLILFDQW YDOXH LQXQGHUVWDQGLQJUHVSRQVHWLPHVDQGWUDQVDFWLRQIORZIRUWKHIROORZLQJ>@x ,PSURYHGVHUYLFHOHYHOPDQDJHPHQWEDVHGRQSHUIRUPDQFHSROLFLHVx 'HWHUPLQLQJZKHUHWUDQVDFWLRQVKDQJx $FWLYHZRUNORDG PDQDJHPHQWIRUEHWWHUFDSDFLW\XVHx 8QGHUVWDQGLQJERWWOHQHFNVIRUEHWWHUFDSDFLW\SODQQLQJ7KH SURWRW\SH GHPRQVWUDWHV LQVWUXPHQWDWLRQ RI DQ DSSOLFDWLRQ LQ WKLV FDVH D3ODQWV%\:HEVSKHUH(-%XVLQJ$50$3,VZKLFKFRXOGRWKHUZLVHKDYHEHHQDFKLHYHGE\LQVWUXPHQWLQJ D PLGGOHZDUH VXFK DV :HE6SKHUH 7KH XVH RI VHUYLFH FODVVHV WR GHILQHSHUIRUPDQFHSROLFLHVLVDOVRVKRZQ7KHSUHDSSURYDO$50VWDQGDUGVXSSRUWVERWK&DQG-DYD DSSOLFDWLRQV DQGZLOO DOORZ GHYHORSHUV WR LQVWUXPHQW DSSOLFDWLRQV VR WKDW WKH\FROOHFWSHUIRUPDQFH GDWD 7KLV WHFKQRORJ\ LV LQWHQGHG WR GULYH WKH ILUVW VLJQLILFDQW $50LQVWUXPHQWDWLRQ LQ FRPPHUFLDO PLGGOHZDUH >@ 7KH EDVLF SURWRW\SH RIIHUV WKH IROORZLQJIHDWXUHVx $GPLQLVWUDWLYHDSSOLFDWLRQx 0DQDJHPHQWVHUYHUDQG%:/0DJHQWIRUFROOHFWLQJ$50GDWDx 6LPSOHUHSRUWLQJx 6HUYHUFODVVUHSRUWLQJ
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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x 6HUYLFHFODVVGULOOGRZQUHSRUWLQJx +LJKOHYHOVHUYHUVWDWLVWLFVH:RUNORDG0DQDJHPHQWRYHUYLHZ
H:/0ZKLFKLVSDUWRIWKH%:/0WRRONLWDOORZV\RXWRJDWKHUDQGPRQLWRUSHUIRUPDQFHVWDWLVWLFVDFURVVDQHWZRUNRIV\VWHPVLQDFURVVSODWIRUPHQYLURQPHQW )LJXUHVKRZVDVDPSOH HQYLURQPHQW WR GHPRQVWUDWH KRZ H:/0 PRQLWRUV WUDQVDFWLRQV ,Q WKLV VDPSOHHQYLURQPHQWDOLJKWJUH\ER[LQGLFDWHVDV\VWHPLQWKLVFDVHDS6HULHV$OORIWKHV\VWHPVLQWKLV HQYLURQPHQW XVH WKH $,; SODWIRUP RQ D S6HULHV VHUYHU DQG KDYH EHHQ VHW XS WR EHPDQDJHG E\ H:/0 7KH LQQHU ER[ SXUSOH LQ FRORU RU GDUN JUH\ LQ QRQ FRORUHG YHUVLRQLQGLFDWHV DQ DSSOLFDWLRQ HQYLURQPHQW WKDW UXQV RQ WKH VHUYHU$OO WUDQVDFWLRQV EHJLQ LQ WKH$SDFKH DSSOLFDWLRQ HQYLURQPHQW 2QFH D WUDQVDFWLRQ LV VXEPLWWHG LW LV FODVVLILHG LQWR DVHUYLFHFODVVDQGRSWLRQDOO\DUHSRUWFODVV,QWKLVH[DPSOHWKHWUDQVDFWLRQLVFODVVLILHGLQWRD VHUYLFH FODVV DQG RSWLRQDOO\ D UHSRUW FODVV ZKHQ LW HQWHUV WKH $SDFKH DSSOLFDWLRQHQYLURQPHQW VLQFH WKLV LV WKH ILUVW DSSOLFDWLRQ HQYLURQPHQW WKDW FDQ UHFRJQL]H WKDW DWUDQVDFWLRQKDVEHHQVXEPLWWHG7KHWUDQVDFWLRQPD\FRQWLQXHWRWKH:HE6SKHUHDSSOLFDWLRQHQYLURQPHQWRU WKH/RFDO$50HGDSSOLFDWLRQ HQYLURQPHQW LQRUGHU IRU LW WREHFRPSOHWHGH:/0GRHVQRWGHWHUPLQHKRZWKHWUDQVDFWLRQZLOOEHSURFHVVHGKRZHYHULWGRHVPRQLWRUWKHZRUNDVLWIORZVWKURXJKWKHHQYLURQPHQW
)LJXUHH:/06DPSOH(QYLURQPHQW>@
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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0DQDJHPHQWHQYLURQPHQW
7KH H:/0 LV GHVLJQHG WR PRQLWRU UHVSRQVH WLPH DQG RWKHU JRDOV WKDW DUH VHW DFURVVPXOWLSOH V\VWHPV QHWZRUNHG WR DPDQDJHPHQW VHUYHU $ VHUYHU DQG LWV QHWZRUNHG V\VWHPVIRUP D GRPDLQ 8VLQJ WKH H:/0 $GPLQLVWUDWLRQ &RQVROH RQ D 3& RQH FDQ GHILQHSHUIRUPDQFH REMHFWLYHV FDOOHG SROLFLHV IRU YDULRXV FODVVHV RI XVHUV DQG DSSOLFDWLRQV 7KHSUHIHUUHG SROLF\ FDQ WKHQ EH DFWLYDWHG DFURVV WKH HQWLUH GRPDLQ  $ GRPDLQ FDQ LQFOXGHGLIIHUHQWPDFKLQH W\SHV DQG RSHUDWLQJ V\VWHPSODWIRUPV2QH FDQ FUHDWHPXOWLSOH GRPDLQVDQGPDQDJH HDFK GRPDLQ¶V ZRUNORDG E\ XVLQJ D VLQJOH SROLF\ WKDW LV DSSURSULDWH IRU WKDWGRPDLQ7KHPDQDJHPHQWVHUYHULGHQWLILHVZKLFKV\VWHPVEHORQJWRHDFKGRPDLQ$QH:/0GRPDLQ LV D JURXS RI RQH RUPRUH V\VWHPV QHWZRUNHG WKURXJKDPDQDJHPHQW VHUYHU 7KHPDQDJHPHQWVHUYHUFRPSDUHVWKHJRDOVLQWKHDFWLYHSROLF\ZLWKUHDOWLPHDQDO\VLVRIWKHGDWDVWUHDPLQJIURPWKHYDULRXVVHUYHUVWRDFKLHYHDQHQGWRHQGYLHZIRUUHSRUWLQJDQGDQDO\VLV7KHXVHULQWHUIDFHOHWVRQHPRQLWRUDQGUHSRUWWKHSHUIRUPDQFHLQIRUPDWLRQ>@
$OOWKHZRUNWKDWUXQVLQWKHGRPDLQLVGLYLGHGLQWRZRUNORDGV)RUH[DPSOHDOOWKHZRUNWKDWLVFUHDWHGE\DGHYHORSPHQWJURXSRUDOOWKHZRUNWKDWLVVWDUWHGE\DQDSSOLFDWLRQRUWKDWUHVLGHV LQDVXEV\VWHPFRXOGEHDZRUNORDG :LWKLQDZRUNORDGRQHJURXSV WKHZRUNWKDWKDVVLPLODUSHUIRUPDQFHFKDUDFWHULVWLFVLQWRVHUYLFHFODVVHV2QHFUHDWHVDVHUYLFHFODVVIRUDJURXSRIZRUNZLWKVLPLODUSHUIRUPDQFHJRDOV $SROLF\FDQKDYHRQHRUPRUHZRUNORDGVDQGDZRUNORDGFRQVLVWVRIRQH RUPRUHVHUYLFHFODVVHV7KHVHUYLFHFODVV VSHFLILHVKRZWRKDQGOHLQFRPLQJZRUNXVLQJDJRDO7KHUHDUHIRXUW\SHVRIJRDOVWKDWRQHPD\VSHFLI\7KH\DUH3HUFHQWLOH UHVSRQVH WLPH DYHUDJH UHVSRQVH WLPHYHORFLW\DQGGLVFUHWLRQDU\8VXDOO\ DVHUYLFHFODVVLVFUHDWHGIRUDJURXSRIZRUNZLWKVLPLODUSHUIRUPDQFHJRDOV)RUH[DPSOHRQHFDQFUHDWHDVHUYLFHFODVVIRUORQJUXQQLQJZRUNDQGDVHUYLFHFODVVIRUVKRUWUXQQLQJZRUN<RX ZLOO VSHFLI\ WKH VHUYLFH FODVV WR XVH IRU HDFK W\SH RI ZRUN ZKHQ \RX FUHDWHDQDSSOLFDWLRQ HQYLURQPHQW¶V FODVVLILFDWLRQ UXOHV $QDSSOLFDWLRQHQYLURQPHQWFDQ UHSUHVHQW DSURJUDPPLQJ HQYLURQPHQW VXFK DV PLGGOHZDUH IRU H[DPSOH :HE6SKHUH DQ LPSRUWDQWDSSOLFDWLRQIRUH[DPSOH$SDFKH:HE6HUYHU7KHDSSOLFDWLRQHQYLURQPHQWXVHVILOWHUVIRUDVVLJQLQJ WKH SURGXFW¶V WUDQVDFWLRQV WR VHUYLFH FODVVHV DQG UHSRUW FODVVHV (DFK SURGXFW
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

GHILQHV LWV RZQ ILOWHUV E\ XVLQJ WKH $50 $3, 7KH H:/0$GPLQLVWUDWLRQ &RQVROH DOVRSURYLGHVILOWHUVWKDWFDQEHXVHGZLWKDQ\DSSOLFDWLRQVXFKDV6\VWHP1DPH>@:HKDYH LQVWDOOHG WKH WULDOYHUVLRQRIH:/0SURWRW\SHSURYLGHGE\ ,%0 >@ WRGRVRPHWHVWLQJ IRU WKH SUHYLRXVO\ GHVFULEHG IHDWXUHV 6RPH RI WKH WRROVHW DUFKLWHFWXUDOPRGHOZHUHUHDOO\ LQVSLULQJ IRU RXU SURSRVHG DUFKLWHFWXUDOPRGHO+RZHYHU WKH H:/0 LV RQO\ D JRRGWRRO IRU V\VWHP PRQLWRULQJ DQG SHUIRUPDQFH UHSRUWLQJ VLQFH WKH $50 LQWHUIDFH PHUHO\DOORZVGDWDFROOHFWLRQDQGFODVVLILFDWLRQ,QIDFWWKH$50LQWHUIDFHLWVHOILPSRVHVDOLPLWDWLRQLQWKHWRROVHWXVDJHVLQFHHDFKRIWKHPRQLWRUHGV\VWHPVVKRXOGPDNHDQH[SOLFLWFDOOWRWKH$50$3,V LQVLGH WKH DSSOLFDWLRQ FRGH LQ RUGHU WR ORJ WKH DSSOLFDWLRQ WUDQVDFWLRQV E\ WKHPDQDJHG VHUYHU  ,%0 FODLPV WKDW WKH IXOO YHUVLRQ ZLOO EH FRPSOHWHO\ GLIIHUHQW IURP WKHSURYLGHGSURWRW\SH DQGZLOO FRQWDLQPRUHSUDFWLFDO IHDWXUHVDQGHIILFLHQWPDQDJHPHQW*8,EXWXQIRUWXQDWHO\ WKHIXOOYHUVLRQKDVQRWEHHQUHOHDVHGXQWLOWKHZULWLQJRIWKLVZRUN:LWKUHIHUHQFH WR WKH FXUUHQW SURWRW\SH ZH FDQ FRQFOXGH WKDW LW GRHV QRW \HW IXOO\ VDWLVI\ WKHSURVSHFWLYHRIDQDXWRQRPLFV\VWHP
6XPPDU\DQG'LVFXVVLRQRI5HODWHG:RUN,QWKLVFKDSWHUZHVXPPDUL]HGWKHUHVHDUFKZRUNVDQGSURGXFWVWKDWZHUHIRXQGLQWKHOLWHUDWXUHRQDXWRQRPLFFRPSXWLQJWHFKQRORJ\6RPHRIWKHUHVHDUFKZRUNVOLNH$XWRQRPLD>@$XWR0DWH>@DQGWKH(0RGHOIUDPHZRUN>@SUHVHQWHGXVHIXODXWRQRPLFVRIWZDUHGHVLJQ PRGHOV  2WKHU UHVHDUFK ZRUNV VXFK DV WKH $XWR7XQH DJHQWV >@ WRRN D GLIIHUHQWDSSURDFK WRSUHVHQW DSURGXFW VSHFLILFDXWRQRPLF VROXWLRQ LH WKHDXWRWXQHDJHQWV IRU WKHDSDFKH VHUYHU 2Q WKH RWKHU KDQG VRPHYHQGRUV OLNH ,%0 SURYLGHG XVHIXO UHVHDUFKZRUNGLUHFWLRQV LQ WKH DXWRQRPLF FRPSXWLQJ ILHOG E\ SUHVHQWLQJ XVHIXO SXEOLFDWLRQV VXFK DV WKHDUFKLWHFWXUDOEOXHSULQWIRUDXWRQRPLFFRPSXWLQJ>@RUSURGXFHGWRROVOLNHWKH%:/0>@WRKHOSLQWKHPDQDJHPHQWRIDQDXWRQRPLFV\VWHP7KH $XWR7XQH UHVHDUFK ZRUN SURSRVHG DQ HIILFLHQW PRGHO IRU PDQDJLQJ WKH $SDFKH:HE6HUYHU G\QDPLFDOO\  +RZHYHU WKH &38 DQG 0HPRU\ XWLOL]DWLRQ UDQJH QHHGV WR EHVSHFLILHGVWDWLFDOO\DQGVXSSOLHGE\WKHDGPLQLVWUDWRU$FWXDOO\EHFDXVHWKH$XWRWXQHDJHQWGRHVQRWKDYHDPRUHJHQHUDORYHUYLHZRIWKHRYHUDOOV\VWHPPDFKLQHUHVRXUFHVLQZKLFKLWUHVLGHVDQGLVQRWDZDUHRIWKHRWKHUDSSOLFDWLRQVVHUYHUVWKDWPLJKWVKDUHWKHVDPHUHVRXUFHVLWZLOOQRWEHDEOHWRGHWHUPLQHWKHEHVWUDQJHRIUHVRXUFHXWLOL]DWLRQLQZKLFKLWFDQRSHUDWH
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

G\QDPLFDOO\7KLVLQIRUPDWLRQKDVWREHVXSSOLHGE\WKHV\VWHPDGPLQLVWUDWRULQRUGHUWREHDEOHWRGLVWULEXWHWKHDYDLODEOHUHVRXUFHVFRQVLVWHQWO\DPRQJDOOWKHUXQQLQJV\VWHPV$JDLQHYHU\WLPHWKHDGPLQLVWUDWRUGHFLGHVWRUHGLVWULEXWHWKHDPRXQWRIUHVRXUFHVFRQVXPHGE\WKHVHUYHULQRUGHUWRJLYHPRUHUHVRXUFHVWRDKLJKHUSULRULW\V\VWHPKHZLOOKDYHWRGRWKLVMREPDQXDOO\&HUWDLQO\VXFKDMRELVDWHGLRXVRQHWKDWUHTXLUHVFRQWLQXRXVDQGFORVHPRQLWRULQJIRUDOOWKHV\VWHPVLQRUGHUWRPDNHWKHEHVWXWLOL]DWLRQRIDOOWKHXWLOL]HGUHVRXUFHV$QRWKHULPSRUWDQW LVVXHUHJDUGLQJ WKLVPRGHO LV WKHLQDELOLW\WRH[SUHVVJRDOVRUSROLFLHVDWGLIIHUHQWPDQDJHULDO OHYHOV )RU H[DPSOH WKH DGPLQLVWUDWRU VKRXOG EH DEOH WR VSHFLI\ WKH SROLFLHV DWRQHOHYHOIURPWKHEXVLQHVVSRLQWRIYLHZDQGDJDLQDWDORZHUOHYHOIURPWKHWHFKQLFDOSRLQWRIYLHZZKLFKVKRXOGDOVRVHUYHUWKHEXVLQHVVOHYHOSROLFLHV:LWKUHVSHFWWRWKH$XWRQRPLDUHVHDUFKSDSHULWGRHVQRWSURYLGHHQRXJKGHWDLOVDERXWWKHSURMHFW LPSOHPHQWDWLRQRUGHWDLOHGGHVLJQ +RZHYHUZHFDQFRQFOXGHWKDW WKHVFRSHRI WKHUHVHDUFK GRHV QRW FRYHU WKH DXWRQRPL]DWLRQ RI WKH DOUHDG\ UXQQLQJ RU XVHG V\VWHPVSURJUDPVDQGSDFNDJHVLQERWKWKH,7DQG1RQ,7LQGXVWULHV7KLVPRGHOLVRQO\H[SRVHGWRWKHQHZO\FUHDWHGDSSOLFDWLRQVWKDWVKRXOGLPSOHPHQWRUXVHWKH$XWRQRPLDPRGHOLQRUGHUWRGHVLJQDQGLPSOHPHQWDQDXWRQRPLFV\VWHP6XFKDQDVVXPSWLRQLPSRVHVDOLPLWDWLRQRQWKHXVDJHRIWKLVPRGHO,QDGGLWLRQWKLVPRGHODOVRKDVDPDQDJHPHQWVFRSHSUREOHPVLQFHLWLVQRWIXOO\DZDUHRIWKHHQWLUHV\VWHPHQYLURQPHQWRUWKHRWKHUUXQQLQJV\VWHPVDQGDSSOLFDWLRQLQRUGHUWRPDNHDFFXUDWHFRUUHFWLYHGHFLVLRQVZKHQQHHGHG:LWK UHJDUGV WR WKH SHUVRQDO DXWRQRPLF FRPSXWLQJ UHVHDUFK ZRUN ZKLFK SUHVHQWHG DK\SRWKHWLFDO PRGHO IRU ERWK DXWRQRPLF SHUVRQDO FRPSXWLQJ DQG DXWRQRPLF V\VWHPV LQJHQHUDOWKHDXWKRUVHPSKDVL]HGWKHLPSRUWDQFHDQGWKHQHHGIRUWKHDXWRQRPLFPDQDJHUWKDWZLOO EH DEOH WR PDQDJH DOO WKH DOORFDWHG UHVRXUFHV IRU D VSHFLILF V\VWHP 7KH DLP RI WKHDXWRQRPLFPDQDJHULQWKHLUZRUNLVWRSURYLGHDVRUWRIFHQWUDOL]HGPDQDJHPHQWIRUDJURXSRIPDQDJHGHOHPHQWV VXFKDV3HUVRQDO&RPSXWHUV $VPHQWLRQHG LQ WKHLUPDQXVFULSW WKHPDQDJHPHQWFRXOGEHDWGLIIHUHQW OHYHOVHJ/RFDO0DQDJHU*URXS0DQDJHUDQG5HPRWH0DQDJHU  7KH UHVHDUFKHUV GR QRW VSHFLI\ZKHWKHU WKHVHPDQDJHUV WDNH FDUHRIPRUH WKDQRQH PDQDJHPHQW DFWLYLW\ DW WKH VDPH WLPH RU QRW LH KDQGOLQJ VHFXULW\ XSGDWHVFRQILJXUDWLRQ XSGDWHV HWF DW WKH VDPH WLPH DQG LI WKH\ GR LW LV QRW FOHDU ZKHWKHU WKH\FRRUGLQDWH WKHVHDFWLYLWLHVDW WKHVDPHWLPH7KHUHVHDUFKHUVDOVRGLGQRWSURSRVHDGHWDLOHG
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

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LH7KH2SWLPL]DWLRQ$XWRQRPLF 3URSHUW\0DQDJHU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5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH  SUHVHQWV D VQDSVKRW IRU WKH FRQGLWLRQ VHFWLRQ RI D VDPSOH SROLF\ ILOHZKHUHDVILJXUH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5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH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7KHFXUUHQWYHUVLRQRIWKH$076SROLF\HQJLQHLQFOXGHGLQ(77.>@GRHVQRWVXSSRUWDOOWKHPHQWLRQHGIHDWXUHVLQWKHWRROVHWPDQXDO0DQ\RIWKHLPSRUWDQWIHDWXUHVVXFKDVWKHDELOLW\WRWULJJHUDQHSLVRGHRISROLF\H[HFXWLRQE\DQRWKHUSROLF\LVQRWLPSOHPHQWHG\HW $QRWKHU PLVVLQJ IHDWXUH LV WKH DELOLW\ WR FDOO D VHQVRU IXQFWLRQ LQVLGH D FRQVXOWDWLYHSROLF\DVWKLVLVRQO\DOORZHGLQSROOLQJVHQVRUVZKLFK DUHGHILQHGLQHYHQWGULYHQSROLFLHVRQO\7KHFXUUHQWYHUVLRQGRHVQRWDOVRVXSSRUWWKHSDUDPHWHUL]HGVHQVRUIXQFWLRQFDOOIRUDQ\VHQVRU W\SH 7KDW PHDQV IXQFWLRQV WKDW WDNH QR SDUDPHWHUV DUH WKH RQO\ W\SH RI IXQFWLRQVDOORZHGWREHDWWDFKHGWRDVHQVRUZKLFKLVGHILQLWHO\QRWDSUDFWLFDOPDQQHU$GGLWLRQDOO\LQWKH FXUUHQW YHUVLRQ WKH VHQVRUV DQG HIIHFWRUV WKDW DUH GHILQHG LQ WKH ;0/ ILOHV VKRXOG EHH[SOLFLWO\KDUGZLUHGLQWKHFRGHGXULQJFRPSLOHWLPHZKLFKLVDSURFHGXUHZHZDQWWRDYRLG$FWXDOO\ ZH ZDQW WR FRPSOHWHO\ VHSDUDWH WKH LPSOHPHQWDWLRQ IURP WKH JLYHQ GDWD DV WKHV\VWHPDGPLQLVWUDWRUVKRXOGQRWQHHGWRZULWHRUPRGLI\RUUHFRPSLOHDQ\SLHFHRIFRGHRUGHUWRUHJLVWHURUPRQLWRUDQ\RIKLVV\VWHPV7KLVLVQRWWKHFDVHLQWKHFXUUHQWYHUVLRQ$OOWKHSUHYLRXVO\PHQWLRQHG SUREOHPV JHQHUDWHG WKH QHHG WR FUHDWH DPHFKDQLVP WR EH XVHG DV DZRUNDURXQGVROXWLRQIRUWKHVHSUREOHPV:H ILQDOO\ DUULYHG DW ZKDW LV ODEHOHG WKH SROLF\ H[WHQVLRQ ILOH WR EH D SUDFWLFDOVROXWLRQIRUPRVWRI WKHDERYHPHQWLRQHGSUREOHPV :HILUVWH[SODLQ WKHV\QWD[RIWKHILOHDQG WKHQZHZLOOPRYHWRWKHVHPDQWLFGHVFULSWLRQ:HKDGWRVHWRXURZQILOHVWUXFWXUHLQRUGHU WRJXDUDQWHH WKHPRVW IOH[LEOH DQGSUDFWLFDO IRUP:HGLYLGHG WKHH[WHQVLRQILOH LQWRWZRVHFWLRQV 7KH6HQVRUVVHFWLRQZKLFKVWDUWVZLWKWKH³6HQVRUV´NH\ZRUGDQGDQHIIHFWRUVHFWLRQZKLFK VWDUWVZLWK WKH ³(IIHFWRUV´ NH\ZRUG:HXVHG WKH ³´ VLJQ WRSUHFHGH DQ\FRPPHQWVLQWKHILOH7KHILOHFDQLQFOXGHDVPDQ\HPSW\OLQHVDQGVSDFHVDVQHFHVVDU\VLQFHWKH SDUVHU VNLSV DOO WKH HPSW\ OLQHV DQG VSDFHV 7KH QHZ OLQH VHTXHQFH FKDUDFWHU KRZHYHUVHSDUDWHVDQ\GHFODUDWLRQRIDVHQVRURUHIIHFWRUZLWKLQWKHILOHLHRQHGHFODUDWLRQSHUOLQH7KHVLQJOHGHFODUDWLRQFDQVSDQPRUH WKDQRQH OLQHSURYLGHG WKDW WKH\DUHQRWVHSDUDWHGE\WKH QHZ OLQH VHTXHQFH  $OO GHFODUHG SDUDPHWHUV DUH HLWKHU GHFODUHG DV RI W\SH YDOXH RUPHWKRG,QVLGHWKHFRQGLWLRQVHFWLRQRIWKH$076SROLF\ILOHGHILQLWLRQWKHFUHDWRUFDQXVHDQ\ YDULDEOH QDPH RQ ERWK VLGHV RI WKH RSHUDWRU )RU H[DPSOH \RX FDQ ZULWH ³ ,)0HDVXUH9DOXH!´RU\RXFDQZULWH³,)0HDVXUHG9DOXH!7KUHVKROG9DOXH´$FWXDOO\WKH
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RWKHUZLVHLWZLOOWKURZDQH[FHSWLRQGXULQJSROLF\HYDOXDWLRQ 7KH$076SROLF\HQJLQHGRHVQRWSURYLGHDQ\WRRO WR GHILQH WKH DVVRFLDWHG YDOXHVZLWK HDFK GHFODUHG YDULDEOH LQ WKH SROLF\G\QDPLFDOO\8QIRUWXQDWHO\ WKHRQO\SRVVLEOHZD\ WRDFKLHYH WKLV LV WRH[SOLFLWO\DGGWKRVHYDULDEOHV LQWRWKHHQJLQH.%ZLWKLQWKH FRGHDQGWKHQFRPSLOHLW6RWKHZRUNDURXQGWKDWZHKDYHILJXUHGRXWIRU WKLVSUREOHPLV WRGHFODUH WKHLQLWLDOYDOXHRIDOOWKHYDULDEOHVXVHGLQVLGHWKHSROLF\ILOHVLQWKHSROLF\H[WHQVLRQILOH+HQFHWKHXVHUGHFODUHVWKHSUHYLRXVO\PHQWLRQHGYDULDEOHVDVIROORZx ³YDOXH0HDVXUHG9DOXH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´x ³YDOXH7KUHVKROG9DOXH´:KDW DFWXDOO\ KDSSHQV LV WKDW WKH SDUVHU SDUVHV WKH H[WHQVLRQ ILOH RI HDFK GHILQHGSROLF\EHIRUHWKHPDLQSROLF\ILOHLVXSORDGHGLQWRWKHHQJLQHDQGLWGHWHFWVDOOWKHGHFODUHGYDOXH SDUDPHWHUV WKHQ VWDUWV WR DGG WKHP XS LQWR WKH NQRZOHGJHEDVH  7KXV WKH\ FDQ EHUHIHUHQFHG E\ DQ\RI WKHLU FRUUHVSRQGLQJSROLFLHVZKHQQHHGHG7KLVPHFKDQLVPKHOSHG LQH[WHUQDOL]LQJ WKH YDULDEOH GHFODUDWLRQZKLFKZDV QRW SRVVLEOH LQ WKH FXUUHQW$076SROLF\YHUVLRQ 7KH VHFRQG W\SH RI YDULDEOH GHFODUDWLRQ LV WKH PHWKRG $V PHQWLRQHG HDUOLHUIXQFWLRQEDVHGVHQVRUVFRXOGRQO\EHGHILQHGDVSROOLQJVHQVRU LQ WKH$076SROLF\HQJLQHDQGWKH\FDQRQO\EHDVVRFLDWHGZLWKQRQSDUDPHWHUL]HGIXQFWLRQV7KLVPHDQVWKDWWKHVHQVRUIXQFWLRQ FDQQRW DFFHSW DQ\ SDUDPHWHUV DQG FDQ RQO\ EH GHILQHG LQ HYHQW GULYHQ SROLFLHV$OWHUQDWLYHO\ZHKDYHSURYLGHGWKHFDSDELOLW\RIGHILQLQJSDUDPHWHUL]HGIXQFWLRQFDOOVLQVLGHFRQVXOWDWLYHSROLFLHVE\GHFODULQJ WKHPLQ WKHFRUUHVSRQGLQJH[WHQVLRQSROLF\ILOH$FWXDOO\VHQVRUVWKDWDUHJRLQJWREHDVVRFLDWHGWRDIXQFWLRQFDOOKDYHWREHGHFODUHGWZLFHLQVLGHWKHSROLF\H[WHQVLRQILOH7KHILUVWWLPHWRLQGLFDWHLWVGHIDXOWYDOXHLQVLGHWKH.%DQGWKHVHFRQGWLPH LV WR GHFODUH WKH DVVRFLDWHG IXQFWLRQ FDOO  (DFK GHILQHG SDUDPHWHU YDOXH DQG LWVDVVRFLDWHG IXQFWLRQ FDOO LV VWRUHG LQDKDVK WDEOHDQGZKHQHYHU WKHSROLF\ LVFRQVXOWHGRXUSROLF\ VHUYHUPRGXOH JRHV WKURXJK DOO WKH GHILQHG VHQVRUV RI WKDW SROLF\ DQG VWDUWV FDOOLQJWKHLUDVVRFLDWHGIXQFWLRQVWRXSGDWHWKHLUYDOXHVLQWKH.%$QH[DPSOHIRUDGHFODUDWLRQRIWKHVHQVRUFDOOHG³0HDVXUHG9DOXH´ZKLFK LVDVVRFLDWHG WRDIXQFWLRQFDOO LVVKRZQEHORZ$VQRWHGZHILUVWPHQWLRQWKDWWKLVVHQVRUGHFODUDWLRQLVRIW\SHPHWKRGDVVRFLDWLRQVHQVRU7KHQZHPHQWLRQWKHDGGUHVVRIWKHPDFKLQHWRZKLFKWKLVIXQFWLRQFDOOVKRXOGJRHJWKHUHPRWHPDFKLQHQDPHVKRZQLQWKHH[DPSOHLV³7HVW;´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5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

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7KH DERYH VKRZQ H[DPSOH SUHVHQWHG D FDOO WR DQ H[WHUQDO IXQFWLRQ DVVRFLDWHG ZLWK DFHUWDLQVHQVRU:KDWZHPHDQE\DQH[WHUQDOIXQFWLRQLVWKDWWKHLQWHQGHGIXQFWLRQRUEDWFKUHVLGHV LQ D UHPRWH PDFKLQH $GGLWLRQDOO\ DV ZLOO EH H[SODLQHG ODWHU D VHQVRU FRXOG EHDVVRFLDWHGWRDORFDOIXQFWLRQFDOO7KHQH[WH[DPSOHVKRZQEHORZSUHVHQWVWKHV\QWD[XVHGWRFDOODEXLOWLQIXQFWLRQFDOOHG³*HW&SX8VDJH´ZKLFKUHWULHYHVWKHFXUUHQW&38XVDJHRIWKHLQWHQGHG PDFKLQH :KDW LV PHDQW E\ D EXLOWLQ IXQFWLRQ LV WKH VHW RI IXQFWLRQV WKDW DUHSURYLGHGE\WKHSURSHUW\PDQDJHUDVUHDG\PDGHIXQFWLRQVWKDWWKHXVHUFDQPDNHXVHRILQKLVSROLFLHVZLWKRXWSURYLGLQJDQLPSOHPHQWDWLRQIRU (DFKSURSHUW\PDQDJHUZLOOKDYHKLVRZQVHWRIEXLOWLQIXQFWLRQVDQGWKDWVKRXOGIDFLOLWDWHWKHSURFHVVRIEXLOGLQJXVHIXOSROLFLHVE\ WKH V\VWHP DGPLQLVWUDWRU ,Q RXU SURWRW\SH ZH KDYH LPSOHPHQWHG WKH ³*HW&SX86DJH´IXQFWLRQZKLFK UHWULHYHV WKH FXUUHQW&38XWLOL]DWLRQ UHDGLQJRI D UXQQLQJPDFKLQHRURIDFHUWDLQSURFHVV 7KHVHQVRU VKRZQEHORZ LVFDOOHG³&38B86$*(´DQG LVDVVRFLDWHGZLWKWKHEXLOWLQ IXQFWLRQ´*HW&SX8VDJH´ZKLFK WDNHVWZRSDUDPHWHUV WKHILUVWRQHLQGLFDWHVWKHGHOD\EHWZHHQHDFK UHDGLQJ LWHUDWLRQDQG WKH VHFRQGLQGLFDWHV WKHQXPEHURI LWHUDWLRQV WKDWVKRXOGEHDYHUDJHGDQGUHWXUQHGEDFNWRWKHXVHUDVDQDYHUDJH&38XWLOL]DWLRQ+HQFHWKHIXQFWLRQ UHWXUQV WKH DYHUDJH RI ILYH UHDGLQJV HDFK VHSDUDWHGE\ D RQH VHFRQG UHDGLQJ7KHFODVV QDPH RI WKLV IXQFWLRQ LV FDOOHG ³3HUI&RXQWHU´ ZKLFK FRQWDLQV RWKHU XVHIXO IXQFWLRQVVXFK DVPHPRU\ DQG GLVN VSDFH UHDGLQJV $JDLQ WKH DGGUHVV RI WKHPDFKLQH LQZKLFK WKHIXQFWLRQZLOOUXQLVFDOOHG³7H[W;´
x PHWKRG7HVW;&38B86$*(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JLYH XS VRPH RI WKH DERYHPHQWLRQHG ZRUNDURXQGV DV WKH\ ZLOO DOUHDG\ EH LPSOHPHQWHG3OHDVHUHIHUWR$SSHQGL[&IRUDOLVWRIDOOWKHLPSOHPHQWHGZRUNDURXQGV7KHODVWRSWLRQWKDWZH KDYH SURYLGHG WKURXJK WKH SROLF\ H[WHQVLRQ ILOH LV WKH DELOLW\ WR LGHQWLI\ D VHQVRUZKLFKLVDFWXDOO\DSRLQWHUWRDQRWKHUVHQVRUGHILQHGLQDGLIIHUHQWSROLF\7KHH[DPSOHJLYHQEHORZLVDVHQVRUGHILQLWLRQWKDWLVLQFOXGHGLQVLGHWKHVHFXULW\SROLF\ILOH,WGHILQHVDVHQVRUFDOOHG³0HDVXUHG9DOXH´ZKLFKLVDFWXDOO\D³VHQVRUOLVWHQHU³DVVRFLDWHGWRDVHQVRUZLWKWKHVDPHQDPHGHILQHGLQWKHSROLF\FDOOHG³:HE6LWH3´7KHQZHDVVLJQDSULRULW\WRWKDWVHQVRUWR LQGLFDWH WKH RUGHU LQZKLFK DOO WKH UHJLVWHUHG SROLFHVZLOO JHW WKH QRWLILFDWLRQ DERXW WKHVHQVRU YDOXH FKDQJH 6R LI WKH VHQVRU LV DVVLJQHG D FHUWDLQ SULRULW\ LQ WKH VHFXULW\ SROLF\ZKLFK LV KLJKHU WKDQ WKH RQH DVVLJQHG WR LW LQ WKH:HEVLWH SROLF\ WKH VHFXULW\ SROLF\ZLOODOZD\VEHQRWLILHGDERXWWKHVHQVRUYDOXHFKDQJHEHIRUHWKHZHEVLWHSROLF\7KURXJKRXWWKLVPHFKDQLVPZHSURYLGHDPRUHHIILFLHQWDSSURDFKWRWKHVHQVRUVGHILQLWLRQVDQGUHXVDELOLW\LQPRUHWKDQRQHSROLF\x 1RWLI\PHDVXUHG9DOXH6HQVRU/LVWHQHU:HE6LWH3)RUWKHHIIHFWRUVHFWLRQWKLQJVDUHPXFKVLPSOHUWKDQWKH\DUHLQWKHVHQVRUVHFWLRQDVWKHFXUUHQW $076 SROLF\ YHUVLRQ VXSSRUWV WKH FDOO RI D SDUDPHWHUL]HG IXQFWLRQ HIIHFWRU)RUWXQDWHO\ WKLVKDV UHOLHYHG DJUHDWDPRXQWRIZRUNZKLFKFRXOGKDYHEHHQVLPLODU WR WKHRQH DFKLHYHG LQ WKH VHQVRU SDUW 7KH RQO\ SUREOHP FRQFHUQLQJ WKH HIIHFWRU SDUW LV WKDW LWVKRXOGDOVREHGHILQHGH[SOLFLWO\LQWKHFRGHWREHUHFRJQL]HGE\WKHSROLF\HQJLQHZKHQHYHUWKH DFWLRQ VHFWLRQ LV H[HFXWHG 7R RYHUFRPH WKLV SUREOHP ZH GHILQHG D GHIDXOW HIIHFWRUIXQFWLRQ FDOOHG ³VHQG$OHUW(IIHFWRU´ 7KLV IXQFWLRQ DFFHSWV WZR SDUDPHWHUV 7KH ILUVWSDUDPHWHU VSHFLILHV WKH FDOO W\SH7KHVXSSRUWHG W\SHVDUHHLWKHUD IXQFWLRQFDOORUDSROLF\FDOOZKLFKLVDOVRQRWVXSSRUWHGE\WKHFXUUHQW$076YHUVLRQ7KHVHFRQGSDUDPHWHUHLWKHUVSHFLILHVWKHIXQFWLRQQDPHDQGLWVFDOOLQJSDUDPHWHUVLQFDVHLWLVDIXQFWLRQFDOORUWKHSROLF\QDPHLQFDVHLWLVDSROLF\FDOO7KHH[DPSOHVKRZQEHORZLVIRUHIIHFWRUGHFODUDWLRQV\QWD[LQVLGH WKH SROLF\ H[WHQVLRQ ILOH 'HILQLWHO\ WKH HIIHFWRU IXQFWLRQ FRXOG EH QDPHG DQ\WKLQJRWKHUWKDQ³6HQG$OHUW(IIHFWRU´SURYLGHGWKDWWKLVQDPHLVXVHGLQVLGHWKH$076SROLF\ILOHV)LJXUHSURYLGHVDVQDSVKRWIRUDIXQFWLRQFDOOHIIHFWRULQWKHSROLF\DFWLRQVHFWLRQZKLFKPDNHVDFDOOWRDIXQFWLRQQDPHG³$OORFDWH5HVURXFH´ZKHUHDV)LJXUHSURYLGHVDSROLF\FDOOHIIHFWRUZKLFKPDNHVDFDOOWRDSROLF\QDPHG³+773´x 0HWKRG7HVW;VHQG$OHUW(IIHFWRU
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

)LJXUH(IIHFWRU)XQFWLRQ&DOO6QDSVKRW
)LJXUH(IIHFWRU3ROLF\&DOO6QDSVKRW
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

(YHQW1RWLILFDWLRQ
7KH$076WRROVHWSURYLGHVDQHYHQWQRWLILFDWLRQPHFKDQLVPWKDWZRXOGKDYHEHHQYHU\XVHIXO LI LWZDVIXOO\ LPSOHPHQWHG8QIRUWXQDWHO\VRPHSDUWVRI WKLVPHFKDQLVPDUHQRW\HWVXSSRUWHGLQWKHFXUUHQWYHUVLRQ(77.KRZHYHUZHZHUHDEOHWRPDNHWKHEHVWXVHRIWKHLPSOHPHQWHGSDUWDQGWRLPSOHPHQWVRPHZRUNDURXQGWRVLPXODWHVRPHRIWKHPLVVLQJSDUWV7KHWRROVHWLVODUJHO\HYHQWGULYHQ$QHOHPHQW¶VREMHFWVVSHQGPRVWRIWKHLUH[LVWHQFHZDLWLQJ IRU HYHQWV WR KDSSHQ :KHQ WKH HOHPHQW KDQGOHV D UHTXHVW HYHQWV EHJLQ IORZLQJWKURXJK WKH FRPSRQHQWV (YHQW IORZV IDOO LQWR WZR FDWHJRULHV V\QFKURQRXV DQGDV\QFKURQRXV 0DQ\ RI WKH HYHQW IORZV DUH V\QFKURQRXV ZLWK D UHTXHVW OHDGLQJ WR DUHVSRQVH 6RPH LQWHUQDO IORZV DUH DV\QFKURQRXV RIWHQ ZKHQ RQH FRPSRQHQW VHQGV DQRWLILFDWLRQWRDQRWKHUFRPSRQHQWDVSDUWRILWVSURFHVVLQJ7KHPDQDJHUJHQHUDWHVPDQ\RIWKHHYHQWVWKDWIORZWKURXJKLW7LPHUGULYHQVHQVRUVDFWLYHO\SROOWKHHQYLURQPHQWDQGZKHQWKH\ GHWHFW FKDQJHV WKH\ GULYH HYHQWV LQWR RWKHU SRUWLRQV RI WKH HOHPHQW 6RPH SROLFLHVUHTXLUHWKHDFWLYHUHJXODUHYDOXDWLRQRIWKHHOHPHQW
VHQYLURQPHQWDQGWKHUHJXODUHYDOXDWLRQRIWKHSROLFLHV7LPHUHYHQWVWULJJHUWKHVHSROLFLHV>@
(YHQWVXEVFULSWLRQ
&RPSRQHQWV LQ DQ DXWRQRPLF PDQDJHU UHTXHVW QRWLILFDWLRQ RI UHOHYDQW HYHQWV E\VXEVFULELQJ WR WKH FRPSRQHQWV WKDWJHQHUDWH WKHVH HYHQWV:KHQFRPSRQHQW$ZDQWV WREHQRWLILHG ZKHQ DQRWKHU FRPSRQHQW % FKDQJHV VWDWH LW FUHDWHV DQ HYHQW VXEVFULSWLRQ RQFRPSRQHQW%&RPSRQHQW$SDVVHVWRFRPSRQHQW%WKHUHTXHVWIRUHYHQWVZLWKLWVHOIDVWKHHYHQWOLVWHQHU$VORQJDVWKHVXEVFULSWLRQLVLQSODFH%ZLOOFDOO$ZKHQHYHU%FKDQJHVVWDWH(YHQWVXEVFULSWLRQDQGGHOLYHU\LVDVWUXFWXUHGSURFHVV&RPSRQHQWVXVHWZRIRUPVRIHYHQWVXEVFULSWLRQ7KHILUVWLVXVHGE\FRPSRQHQWVWKDWZDQW WRNQRZDQHYHQWKDVRFFXUUHGEXWGRQRWWDNHGLUHFWDFWLRQEDVHGRQWKHHYHQW7KLVIRUPLVXVHGE\FRPSRQHQWVVXFKDVORJJHUVPRQLWRUVDQGGHEXJJHUV7KHVHFRQGIRUPRIHYHQWVXEVFULSWLRQLVXVHGE\FRPSRQHQWVWKDWWDNH DFWLRQV EDVHG RQ HYHQWV 7KHVH VXEVFULSWLRQV DUH RUGHUHG E\ SULRULW\ DQG FDOOHG LQSULRULW\ RUGHU:KHQ WKH HYHQW OLVWHQHU FRPSOHWHV LWV SURFHVVLQJ LW FDQ UHWXUQ RQH RI WKUHHSRVVLEOH UHVXOWV WR WKH QRWLI\LQJ FRPSRQHQW ,W FDQ UHWXUQ WKH HYHQW XQFKDQJHG LQGLFDWLQJWKDW WKH HYHQW OLVWHQHU VKRXOG FRQWLQXH QRWLI\LQJ ORZHU SULRULW\ OLVWHQHUV ,W FDQ UHWXUQ D
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

PRGLILHG YHUVLRQ RI WKH HYHQW ZKLFK WKH HYHQW QRWLILHU ZLOO SDVV RQ WR WKH ORZHU SULRULW\OLVWHQHUV ,W FDQ UHWXUQ DQXOO HYHQW LQGLFDWLQJ WKDW LWKDV IXOO\ SURFHVVHG WKH HYHQW DQGQRORZHUSULRULW\OLVWHQHUVVKRXOGEHQRWLILHGRIWKHHYHQW>@
)LJXUH(YHQW'HOLYHU\&KDLQV>@
'HOLYHU\&KDLQH[DPSOH
,Q)LJXUHZHVKRZILYHHYHQWOLVWHQHUVDWWZRVHSDUDWHSULRULW\OHYHOVZKHUHOHYHOKDV D KLJKHU SULRULW\ WKDQ OHYHO  LQ UHFHLYLQJ WKH LQFRPLQJ HYHQWV 7KH HYHQW ZLOO EHSURSDJDWHG ILUVW WR OLVWHQHU $ WKHQ % WKHQ & IROORZHG E\ ' DQG ( (DFK OLVWHQHU PD\SHUIRUPH[DFWO\WKUHHDFWLRQV7KH\PD\FRQVXPHWKHHYHQWSURSDJDWHWKHHYHQWRUDQQRWDWHDQG SURSDJDWH WKH HYHQW )RU H[DPSOH/LVWHQHU$ FRXOG SURSDJDWH WKH HYHQW WR OLVWHQHU%ZKLFKZRXOGDQQRWDWHLWZLWKDGGLWLRQDOLQIRUPDWLRQ/LVWHQHU&ZRXOGUHFHLYHWKHDQQRWDWHGHYHQWDQGFRXOGIXUWKHUDQQRWDWHLW/LVWHQHU'ZRXOGUHFHLYHWKHWZLFHDQQRWDWHGHYHQWDQGFRXOGFRQVXPHLWWKHUHE\WHUPLQDWLQJWKHSURFHVVLQJIRUWKHHYHQWLQZKLFKFDVHOLVWHQHU(ZLOOQHYHUUHFHLYHDQ\YHUVLRQRIWKHHYHQW>@
3ULRULWLHV
7KH $076 XVHV DQ H[WHQVLRQ RI WKH QRUPDO MDYD HYHQW OLVWHQLQJ PRGHO 7KH $076H[WHQGV WKH PRGHO LQ WZR ZD\V 7KH PRGHO LQWURGXFHV SULRULWLHV WR HYHQW GHOLYHU\ ,QDGGLWLRQ LW SHUPLWV HYHQW OLVWHQHUV WR LQIOXHQFH ZKDW ORZHU SULRULW\ OLVWHQHUV UHFHLYHLQFOXGLQJ WKH SUHYHQWLRQ RI WKH GHOLYHU\ RI WKH HYHQW WR ORZHU SULRULW\ OLVWHQHUV (YHQW
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

GHOLYHU\LVGRQHLQSULRULW\RUGHUIURPWRWKHPD[LPXPYDOXHKHOGLQDQLQWHJHU:LWKLQDSULRULW\ OHYHO WKHUH LV QR JXDUDQWHH RI GHOLYHU\ LQ D VSHFLILHG RUGHU 6R LQ ILJXUH /LVWHQHUV$%DQG&KDYLQJUHJLVWHUHGDWSULRULW\ DUHHQVXUHGWKH\ZLOOEHFDOOHGEHIRUHDQ\OLVWHQHUVDWORZHUSULRULWLHV'DQG(EXWWKH\FDQPDNHQRDVVXPSWLRQVDERXWZKLFKRIWKHPZLOOEHFDOOHGILUVW>@
0LVVLQJIHDWXUHV
7KHFXUUHQWYHUVLRQRIWKH$076SROLF\HQJLQHFDQRQO\UHWXUQWKHHYHQWXQFKDQJHGLQGLFDWLQJ WKDW WKH HYHQW OLVWHQHU VKRXOG FRQWLQXH QRWLI\LQJ ORZHU SULRULW\ OLVWHQHUVZKHQ LWFRPSOHWHV LWV SURFHVVLQJ (YHQW PRGLILFDWLRQ RU FRPSOHWH HYHQW FRQVXPSWLRQ LV QRW \HWVXSSRUWHG LQ WKHFXUUHQWYHUVLRQ ,QRXUDUFKLWHFWXUHZHDUHPDNLQJXVHRISULRULWL]HGHYHQWQRWLILFDWLRQPHFKDQLVP WREHXVHGDPRQJ WKHGLIIHUHQWSURSHUW\PDQDJHUVDQGWKHGLIIHUHQWSROLFLHV  $V PRUH WKDQ RQH SURSHUW\ PDQDJHU PLJKW EH LQWHUHVWHG LQ WKH VDPH HYHQWQRWLILFDWLRQ HDFK DFFRUGLQJ WR LWV SULRULW\ WKH FRQFHUQHG SURSHUW\ PDQDJHU VKRXOG HLWKHUFRQVXPHWKDWHYHQWDIWHUKDQGOLQJLWRUSDVVLWRYHUWRWKHQH[WSURSHUW\PDQDJHULQFDVHLWLVQRW LQWHUHVWHG LQ LW  )RU H[DPSOH LI WKH VHFXULW\ SURSHUW\ PDQDJHU DQG WKH RSWLPL]DWLRQSURSHUW\ PDQDJHU DUH ERWK FRQFHUQHG ZLWK WKH ZHEVLWH UHVSRQVH WLPH YDOXH FKDQJHFRQVHTXHQWO\ERWKRIWKHPZLOOUHJLVWHUWRWKHVDPHUHODWHGHYHQWQRWLILFDWLRQZLWKDGLIIHUHQWSULRULW\7KHVHFXULW\PDQDJHUZLOOKDYHDKLJKHUSULRULW\VLQFHLWLVPRUHLPSRUWDQWWRYHULI\WKHVHFXULW\FRQFHUQVEHIRUHVWDUWLQJDQRSWLPL]DWLRQ LQYHVWLJDWLRQ6R WKHVHFXULW\PDQDJHUZLOOEHWKHILUVWWREHQRWLILHGDERXWWKHUHVSRQVHWLPHYDOXHFKDQJH:HZLOODVVXPHWKDWLWKDV GLVFRYHUHG D VHFXULW\ SUREOHPZLWK WKH ZHE VLWH DQG LW ZDV DEOHWR KDQGOH LW 6R WKHVHFXULW\ PDQDJHU VKRXOG KDYH FRQVXPHG WKH HYHQW QRWLILFDWLRQ DV LW LV QRW QHFHVVDU\ DQ\PRUHWRSDVVLWWRWKHRSWLPL]DWLRQPDQDJHU8QIRUWXQDWHO\WKLVVFHQDULRLVQRWVXSSRUWHGLQWKH FXUUHQW YHUVLRQ VR WKH HYHQWZLOO DOZD\VEHSDVVHG WR WKHRSWLPL]DWLRQPDQDJHUZKLFKFUHDWHVDVKDULQJYLRODWLRQDVWKHRSWLPL]DWLRQPDQDJHUZLOOVWDUWWRKDQGOHWKHHYHQWDWWKHVDPH WLPH WKDW WKH VHFXULW\ PDQDJHU PLJKW VWLOO EH ZRUNLQJ RQ WKH SUREOHP ,Q RUGHU WRWHPSRUDULO\ RYHU FRPH WKLV LVVXH XQWLO WKH IXOO VROXWLRQ LV KRSHIXOO\ LPSOHPHQWHG LQ WKHFRPLQJ YHUVLRQ RI WKH $076 HQJLQH ZH KDYH FUHDWHG ZKDW LV NQRZQ DV *OREDO /RFNV*OREDO/RFNVDUHVLPLODUWRWKHVHPDSKRUHVDQGPRQLWRUVPXOWLWKUHDGLQJ26VROXWLRQV7KH
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

ILUVWSURSHUW\PDQDJHUUHFHLYHVDVKDUHGHYHQWQRWLILFDWLRQVHWVWKHORFNRQWRLQGLFDWHWKDWLWLV ZRUNLQJ RQ WKH SUREOHP 2QFH LW LV GRQH LW UHOHDVHV WKH ORFN VR WKDW RWKHU SURSHUW\PDQDJHUV FDQ SURFHHGZLWK KDQGOLQJ WKH HYHQW7KLVZRUNDURXQGZDV LPSOHPHQWHG LQ WKHUHVRXUFHRSWLPL]DWLRQSURSHUW\PDQDJHUDQGSUHVHQWHG LQ([SHULPHQW LQ WKHH[SHULPHQWDOVHFWLRQ RI RXU ZRUN &KDSWHU   7KLV ZRUN DURXQG KDV SURYLGHG D VROXWLRQ WR WKH HYHQWQRWLILFDWLRQ VKDULQJ YLRODWLRQ ZKLFKPLJKW OHDG WR PRUH FRPSOH[ SUREOHPV GXULQJ SROLF\KDQGOLQJ $VZHPHQWLRQHGDERYHRQFH WKH$076QHZUHOHDVH LV UHDG\ZHZLOODEDQGRQWKLVZRUNDURXQG0HVVDJLQJ8VLQJ-06
$VPHQWLRQHGHDUOLHURXUDUFKLWHFWXUHLVFOLHQWVHUYHUEDVHGDUFKLWHFWXUHKRZHYHULQWKH\GRQRWFRPPXQLFDWHGLUHFWO\ WRHDFKRWKHU 7KHUH LVDQ LQWHUPHGLDWHFRPPXQLFDWLRQ OD\HUZKLFK DGGVPRUH UREXVWQHVV UHOLDELOLW\ DQG DYDLODELOLW\ WR WKH FRPPXQLFDWLRQ DQG WKDW LVDFKLHYHG WKURXJKRXW WKH XVH RI WKH PHVVDJLQJ VHUYLFH NQRZQ DV -DYD0HVVDJLQJ 6HUYLFH-06 $FWXDOO\WKH-06LVDVWDQGDUGE\LWVHOIEXWPRUHWKDQRQHYHQGRUKDVSURYLGHGDQLPSOHPHQWDWLRQIRUWKH-06VWDQGDUG6SHFLILFDOO\ZHKDYHXVHGWKH-06VHUYHUSURYLGHGE\6XQZKLFKLVLQFOXGHGLQWKH-((SDFNDJH7KH-06VHUYHU$3,VSURYLGHGE\VXQDUHHDV\WRXVHDQGWRKRRNXSDSSOLFDWLRQVWR:HZLOOJLYHDEULHIGHVFULSWLRQIRUWKHMDYDPHVVDJLQJVHUYLFHFRQFHSWVDQGEHQHILWV$GGLWLRQDOO\WKHUHDGHUFDQUHIHUEDFNWR>@IRUPRUHGHWDLOV0HVVDJLQJLVDPHWKRGRIFRPPXQLFDWLRQEHWZHHQVRIWZDUHFRPSRQHQWVRUDSSOLFDWLRQV$PHVVDJLQJV\VWHPLVDSHHUWRSHHUIDFLOLW\$PHVVDJLQJFOLHQWFDQVHQGPHVVDJHVWRDQGUHFHLYH PHVVDJHV IURP DQ\ RWKHU FOLHQW (DFK FOLHQW FRQQHFWV WR D PHVVDJLQJ DJHQW WKDWSURYLGHVIDFLOLWLHVIRUFUHDWLQJVHQGLQJUHFHLYLQJDQGUHDGLQJPHVVDJHV0HVVDJLQJHQDEOHVGLVWULEXWHG FRPPXQLFDWLRQ ZKLFK LV ORRVHO\ FRXSOHG $ FRPSRQHQW VHQGV DPHVVDJH WR DGHVWLQDWLRQ DQG WKH UHFLSLHQW FDQ UHWULHYH WKHPHVVDJH IURP WKH GHVWLQDWLRQ+RZHYHU WKHVHQGHUDQGWKHUHFHLYHUGRQRWKDYHWREHDYDLODEOHDWWKHVDPHWLPHLQRUGHUWRFRPPXQLFDWH,QIDFW WKHVHQGHUGRHVQRWQHHGWRNQRZDQ\WKLQJDERXWWKHUHFHLYHUQRUGRHVWKHUHFHLYHUQHHG WR NQRZ DQ\WKLQJ DERXW WKH VHQGHU 7KH VHQGHU DQG WKH UHFHLYHU QHHG WR NQRZ RQO\ZKDWPHVVDJH IRUPDW DQGZKDW GHVWLQDWLRQ WR XVH ,Q WKLV UHVSHFW PHVVDJLQJ GLIIHUV IURPWLJKWO\ FRXSOHG WHFKQRORJLHV VXFK DV 5HPRWH0HWKRG ,QYRFDWLRQ 50,ZKLFK UHTXLUH DQDSSOLFDWLRQ WRNQRZDUHPRWHDSSOLFDWLRQ¶VPHWKRGV0HVVDJLQJDOVRGLIIHUVIURPHOHFWURQLFPDLO HPDLO ZKLFK LV D PHWKRG RI FRPPXQLFDWLRQ EHWZHHQ SHRSOH RU EHWZHHQ VRIWZDUH
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

DSSOLFDWLRQV DQG SHRSOH 0HVVDJLQJ LV XVHG IRU FRPPXQLFDWLRQ EHWZHHQ VRIWZDUHDSSOLFDWLRQVRUVRIWZDUHFRPSRQHQWV>@7KH-DYD0HVVDJH6HUYLFHLVD-DYD$3,WKDWDOORZVDSSOLFDWLRQVWRFUHDWHVHQGUHFHLYHDQGUHDGPHVVDJHV'HVLJQHGE\6XQDQGVHYHUDOSDUWQHUFRPSDQLHVWKH-06$3,GHILQHVDFRPPRQVHWRILQWHUIDFHVDQGDVVRFLDWHGVHPDQWLFVZKLFKDOORZSURJUDPVZULWWHQLQWKH-DYDSURJUDPPLQJ ODQJXDJH WR FRPPXQLFDWH ZLWK RWKHU PHVVDJLQJ LPSOHPHQWDWLRQV 7KH -06$3,PLQLPL]HVWKHVHWRIFRQFHSWV WKDWDSURJUDPPHUPXVW OHDUQLQRUGHU WRXVHPHVVDJLQJSURGXFWV EXW SURYLGHV HQRXJK IHDWXUHV WR VXSSRUW VRSKLVWLFDWHG PHVVDJLQJ DSSOLFDWLRQV ,WDOVRVWULYHVWRPD[LPL]HWKHSRUWDELOLW\RI-06DSSOLFDWLRQVDFURVV-06SURYLGHUVLQWKHVDPHPHVVDJLQJGRPDLQ7KH-06$3,HQDEOHVFRPPXQLFDWLRQZKLFKLVQRWRQO\ORRVHO\FRXSOHGEXWDOVR>@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VSHFLILF VW\OH RI DQ DXWRQRPLF HOHPHQW EXW WKLV VW\OH LV QRW UHTXLUHG QRU ZLOO LW EHDSSURSULDWH IRU DOO DXWRQRPLF HOHPHQWV 7KH WRROVHW FRQVLVWV RI VHYHUDO VRUWV RIFRPSRQHQWV 6RPH FRPSRQHQWV DUH HVVHQWLDOO\ VWDQGDORQH DQGRUWKRJRQDO WR WKH UHVW RIWKH WRROVHW >@ 2WKHU FRPSRQHQWV OHYHUDJH HDFK RWKHU PRUH H[WHQVLYHO\ (DFKFRPSRQHQWFDQEHUHSODFHGRUXVHGLQSDUDOOHOZLWKDVLPLODUFRPSRQHQWEXWRIWHQDWWKHH[SHQVH RI OLPLWLQJ WKH XVDELOLW\ RI RWKHU SDUWV RI WKH WRROVHW :KHQHYHU SRVVLEOHLQWHUIDFHV DUH SURYLGHG WR SHUPLW FRPSOHWH VXEVWLWXWLRQ RI FRPSRQHQWV E\ RWKHUFRPSRQHQWVZLWKVLPLODUFDSDELOLWLHV7KHFXUUHQWUHOHDVHRIWKHWRRONLWUHSUHVHQWVDILUVWLQFRPSOHWH HIIRUW DW VHSDUDWLQJ WKH WRROVHW HOHPHQWV IURP WKH IUDPHZRUN 6XEVHTXHQWUHOHDVHV DUH H[SHFWHG WR LPSURYH WKLV VHSDUDWLRQ 7KH WRROVHW LQFOXGHV VXSSRUW IRU DSUHOLPLQDU\ IRUP RI D SROLF\ HQIRUFHPHQW SRLQW DQG DQ HDUO\ H[SHULHQFH YHUVLRQ RI DSROLF\HQJLQHIRUHYDOXDWLQJSROLFLHV:HKDGSUHYLRXVO\PHQWLRQHGVRPHRIWKH$076IXQGDPHQWDOVLQVHFWLRQDVLWLVDFRUHFRPSRQHQWRIRXUDUFKLWHFWXUH,IWKHUHDGHUZLVKHV WRREWDLQPRUHGHWDLOHG LQIRUPDWLRQDERXW WKH$076FRPSRQHQWSOHDVH UHIHU WRWKH(77.>@GRFXPHQWDWLRQ,QWHQGHG3ODWIRUP$QG8VHUV:H XVHG :LQGRZV  3URIHVVLRQDO DQG :LQGRZV ;3 3URIHVVLRQDO DV WKH LQWHQGHGGHVLJQDQGWHVWLQJSODWIRUPV,%0SURYLGHVDZLQGRZV26YHUVLRQIRUDOOWKHQHHGHGWRRONLWVDVZHOODVRWKHUSODWIRUPV+RZHYHUZHSUHIHU WRXVHWKHZLQGRZVSODWIRUPIRUHDVHRIXVHDQG IDPLOLDULW\ RI WKH26 VWUXFWXUH  7KH XVHUV WKDW RXUPRGHO LV DGGUHVVLQJ DUHSULPDULO\V\VWHP DGPLQLVWUDWRUV ZKR FDQ XVH WKH SROLF\ GHILQLWLRQ ODQJXDJH WR SURYLGH LQIRUPDWLRQDERXW WKHLU V\VWHPV DQG WR UHJLVWHU V\VWHPV LQWR WKH SURSHUW\ PDQDJHU WKDW WKH\ VHOHFW ,QDGGLWLRQ ZH DGGUHVV WKH SURJUDPPHUVZKR QHHG WR GHILQH DPRGHO ZKLFK WKH\ FDQ XVH WREXLOG WKHLU RZQ SURSHUW\ PDQDJHUV IRU DQ\ QHZ HPHUJLQJ SURSHUW\ WKDW WKH\ EHOLHYH LVLPSRUWDQW WREHGHILQHG LQDQDXWRQRPLFV\VWHP 0DQ\GLIIHUHQWEXVLQHVVEUDQFKHVDQG,7LQGXVWULHVZLOOEHQHILWIURPWKLV PRGHOVXFKDVGDWDFHQWHUVLQODUJHFRPSDQLHVLQSURYLGLQJDPRUH UREXVW V\VWHPZLWK WKHPD[LPXP UHVRXUFH XWLOL]DWLRQ DQGPLQLPXPGRZQ WLPHV E\HPSOR\LQJDPRUHFRPSOHWHDXWRQRPLFPRGHO
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$XWRQRPLF3URSHUW\0DQDJHU$UFKLWHFWXUH:UDSXS7KH LQWHQWLRQ RI WKH SURYLGHG DUFKLWHFWXUH LV WR SURYLGH DQ HIILFLHQW IOH[LEOH DQGH[WHQVLEOH PRGHO WKDW ZLOO VDWLVI\ PRVW RI WKH DXWRQRPLF V\VWHP UHTXLUHPHQWV DQGFRQVHTXHQWO\SURYLGH D VHOIPDQDJHPHQWFDSDEOH V\VWHP ,QRXUPRGHO DSURSHUW\PDQDJHUZLOO XVXDOO\ FRQWDLQ D VHW RI GHIDXOW EXLOW LQ PRQLWRULQJ IXQFWLRQV WKDW DUH UHODWHG WR LWVVSHFLDOL]DWLRQ WKH SURSHUW\ WKDW LW UHSUHVHQWV )RU H[DPSOH WKH UHVRXUFH RSWLPL]DWLRQSURSHUW\PDQDJHUZLOOFRQWDLQGHIDXOWIXQFWLRQVWKDWPRQLWRUWKH&38XVDJHPHPRU\XVDJHDQGVWRUDJHXVDJHIRUDVSHFLILFPDFKLQHV\VWHPRUSURFHVVDQGVRPHRWKHUGHIDXOWPRQLWRUPHWULFVZKLFKILW WKHIXQFWLRQDOLW\RI WKHFRQFHUQHGSURSHUW\PDQDJHU:KDWZHSURYLGHLQRXU PRGHO LV D IOH[LEOH DSSURDFK WR HQKDQFH DQG H[WHQG WKH PRQLWRULQJFDSDELOLW\ RI DQ\SURSHUW\PDQDJHU,QRWKHUZRUGVDPHDQVWRGHILQHQHZPRQLWRULQJIXQFWLRQVWKDWDUHQRWEXLOWLQWRWKHSURSHUW\PDQDJHUDQGDUHVXSSOLHGE\DQH[WHUQDOSDUW\7KHVHQHZPRQLWRULQJIXQFWLRQVZLOOEHLQWKHIRUPRIDVHWRIVXSSOLHGFODVVHVZKLFKFRXOGEHLQVWDQWLDWHGIURPWKHSURSHUW\PDQDJHUWKURXJKWKHSROLF\ILOHVLHLQFOXGHGDVVHQVRUVDQGHIIHFWRUVDQGKHQFHEHFDOOHGWRUHWXUQWKHUHTXLUHGLQSXWV8VLQJDQH[WHUQDOWRRORUH[HFXWDEOHSURJUDPZKLFKFRXOGEHFDOOHGWRUHWXUQDQLQSXWLQDFHUWDLQILOHIRUPDWSURYLGHVRWKHUIRUPRIH[WHQVLELOLW\)RU H[DPSOH D ORJ WUDQVODWRU D SURELQJ VWDWLRQ SURJUDP HWF  ,Q DGGLWLRQ HDFK SURSHUW\PDQDJHUZLOOFRQWDLQVRPHIL[HGORJLFZKLFKLVUHODWHGWRWKHMRELWSHUIRUPV)RUH[DPSOHWKH UHVRXUFH RSWLPL]DWLRQ SURSHUW\ PDQDJHU KDV WKH DELOLW\ WR ORRN IRU H[WUD UHVRXUFHDOORFDWLRQZKHQD V\VWHP LV LQQHHGRI H[WUD UHVRXUFHV $VSUHYLRXVO\ LOOXVWUDWHGSURSHUW\PDQDJHUV DUHPDQDJHG WKURXJKDJUDSKLFDOPDQDJHPHQWFRQVROH WKURXJKZKLFK WKHV\VWHPDGPLQLVWUDWRUFDQDGPLQLVWHUDQGPRQLWRUDOOWKHUHJLVWHUHGV\VWHPVHIIHFWLYHO\)RUH[DPSOHWKH V\VWHPDGPLQLVWUDWRUZLOOEHDEOH WRXVH WKLVFRQVROH WRFKDQJHWKHSULRULW\RIDFHUWDLQV\VWHP RU HYHQ VWRS RU VWDUW D FHUWDLQ V\VWHP 7KLVZD\ D JURXS RI V\VWHPV FDQ HDVLO\ EHDGPLQLVWUDWHG FRQFXUUHQWO\)LQDOO\ZH FRQFOXGH WKDW WKDW SURSRVHG DUFKLWHFWXUH SURYLGHV DPRGHO LQZKLFK DQ\ V\VWHP FDQ ILW DQG WRJHWKHU WKH\ IRUP DQ DXWRQRPLF V\VWHPZKLFK LVFDSDEOHRIPDQDJLQJLWVHOI7KHZKROHDUFKLWHFWXUHZDVGHYHORSHGZLWKLQWKLVUHVHDUFKZRUNDQG WKH $076 SROLF\ HQJLQH ZDV RQO\ LQWHJUDWHG DV D UHDG\PDGH FRPSRQHQW  $ IXOOSURWRW\SHZDVLPSOHPHQWHGIRUWKH5230DUFKLWHFWXUH7KHVDPHDUFKLWHFWXUHFDQEHXVHGWRSURYLGHWKHEDVLVIRUEXLOGLQJWKHDUFKLWHFWXUHVRIDQ\RIWKHRWKHUSURSHUW\PDQDJHUV
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&KDSWHU([SHULPHQWDO:RUNDQG$QDO\VLVRI5HVXOWV
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,QWURGXFWLRQ7KH SXUSRVH RI WKLV H[SHULPHQWDO ZRUN LV WR GHPRQVWUDWH WKH SUDFWLFDOLW\ RI WKHSURSRVHG GHVLJQ ZRUN RI WKH DXWRQRPLF SURSHUW\ PDQDJHU QRWLRQ $OO WKH H[SHULPHQWVGHVFULEHGLQWKLVFKDSWHUZHUHFRQGXFWHGXVLQJWKHSURWRW\SHLPSOHPHQWDWLRQRIWKH5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU5230,QWKLVFKDSWHUZHSUHVHQWDFRPSOHWHDQDO\VLVDQGGHVFULSWLRQ IRU HDFK H[SHULPHQWDO WHVW FDVH DV ZHOO DV WKH IXOO HQYLURQPHQW DQG SDUDPHWHUVHWWLQJV XVHG GXULQJ WKDW H[SHULPHQW DQG ILQDOO\ D FRQFOXVLRQ LV GUDZQ RXW IRU HDFKH[SHULPHQW([SHULPHQWDO(QYLURQPHQW6HWXS6LQFHRXUPDLQ IRFXV LVRQ WKH5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU 5230DV DSURRI RI FRQFHSW RXU H[SHULPHQWV ZHUH DOO IRFXVHG RQ WKLV PRGHO RI WKH LPSOHPHQWHGSURWRW\SH $OO H[SHULPHQWVZHUH FRQGXFWHG RQ0LFURVRIW:LQGRZVSURIHVVLRQDO DQG:LQGRZV ;3 SURIHVVLRQDO DV WKH WHVWLQJ SODWIRUP:H DOVR XVHG WKH ,%0 $SDFKH +7736HUYHU >@ IRUZLQGRZVDV WKH+773H[SHULPHQWEDVHGVHUYHUDQG ,%0:HE6SKHUH$SSOLFDWLRQ 6HUYHU  >@ IRU ZLQGRZV DV WKH H[SHULPHQW EDVH DSSOLFDWLRQ VHUYHU %RWKVHUYHUV DUH DYDLODEOH DV IUHH WULDO YHUVLRQV RQ ,%0 ZHEVLWH >@ ,Q RXU SURWRW\SHLPSOHPHQWDWLRQ ZH XVHG WKH $XWRQRPLF 0DQDJHU 7RRO 6HW $076 ZKLFK LV SDUW RI WKH(PHUJLQJ7HFKQRORJLHV7RRONLW(77.SURYLGHGE\,%0RQWKHLUZHEVLWH>@DOVRDVDIUHHGRZQORDGWULDOYHUVLRQ7KH$XWRQRPLF0DQDJHUWRROVHW$076LVGHVLJQHGWRDLGLQWKHFUHDWLRQRIWKHPDQDJHPHQWSRUWLRQRI$XWRQRPLF(OHPHQWV7KHWRROVHWFDQEHXVHGWREXLOG DZLGH YDULHW\ RI HOHPHQWV UDQJLQJ IURP VLPSOH FRPSRQHQWV WKDWPRQLWRU ORZ OHYHOUHVRXUFHV WR FRPSOHWH DXWRQRPLF HOHPHQWV PDQDJLQJ ODUJH FRPSOH[HV RI GLVWULEXWHGFRPSXWLQJPLGGOHZDUH,QWKLVWRROVHWDVHWRIFRPSRQHQWVDUHSURYLGHGZKLFKFDQEHXVHGLQ D YDULHW\ RI ZD\V WR \LHOG PDQ\ GLIIHUHQW VROXWLRQV 7KH GHWDLOHG GRFXPHQWDWLRQ RI WKHWRROVHW FDQ EH IRXQG RQ >@ 7KH MDYD SURJUDPPLQJ ODQJXDJH ZDV XVHG LQ WKH SURWRW\SHGHYHORSPHQW LQ RUGHU WRPDNHXVH RI LWV SRUWDELOLW\ IHDWXUH LQ DGGLWLRQ WR WKHRWKHUNQRZQEHQHILWVRIWKHMDYDSURJUDPPLQJODQJXDJHDVDQREMHFWRULHQWHGSURJUDPPLQJODQJXDJH:HXVHG-6'.>@ IRUWKH-90LPSOHPHQWDWLRQDQGWKHVXQ-DYD0HVVDJLQJ6HUYHU-06LQFOXGHG LQ MVGNHH >@ WR EH WKH FRPPXQLFDWLRQ VHUYHU EHWZHHQ WKH GLIIHUHQWSURSHUW\ PDQDJHU FOLHQWV DQG WKH SURSHUW\ PDQDJHU VHUYHU LWVHOI $V IRU WKH SURJUDPPLQJ,'( ZH XVHG2UDFOH -'HYHORSHU L >@ZKLFK LV IUHHO\ SURYLGHG E\2UDFOH )LQDOO\ZH
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XVHG WKH2SHQ6\VWHP7HVWLQJ$UFKLWHFWXUH 2SHQ67$ >@ZKLFK LV DQ RSHQ VRXUFHWRRO DV WKH $SSOLFDWLRQ 6HUYHU +773 VHUYHU VWUHVV WHVWLQJ DQG ORDG JHQHUDWLRQ WRRO 7KHGHWDLOVRIXVLQJWKLVWRRODUHIRXQGRQ>@ :HFRQGXFWHGGLIIHUHQWH[SHULPHQWVWRVLPXODWHWKH GLIIHUHQW VFHQDULRV IRU WKHPDMRU IHDWXUHVRI WKH UHVRXUFHRSWLPL]DWLRQSURSHUW\PDQJHU5230LQDGGLWLRQWRRQHH[SHULPHQWZKLFKLQFOXGHGDVLPXODWHGLQWHUDFWLRQEHWZHHQWKHVHFXULW\DQGRSWLPL]DWLRQSURSHUW\PDQDJHU)RUVLPSOLFLW\IURPWKLVSRLQWRQZDUGVZHZLOOUHIHUWRWKH5HVRXUFH2SWLPL]DWLRQ5HVRXUFH0DQDJHUDV5230
$OORIWKHSHUIRUPHGH[SHULPHQWVZHUHFRQGXFWHGXVLQJWKUHHGLIIHUHQWPDFKLQHV$OORIWKHPDFKLQHVSODWIRUPVXVHGWKH,QWHUQHW([SORUHUDVDZHEEURZVHU7KHILUVWPDFKLQHUXQV ZLQGRZV ;3 SURIHVVLRQDO ,W KDV DQ ,QWHO EDVHG 3,,,  SURFHVVRU ZLWK 0% RI5$0  7KLV PDFKLQH LV UHIHUUHG WR DV WKH ³&OLHQW 0DFKLQH´ WKURXJKRXW WKH GLIIHUHQWH[SHULPHQWV 7KH VHFRQG PDFKLQH ZKLFK ZH ZLOO DOZD\V UHIHU WR DV WKH ³6HUYHU 6LGH0DFKLQH´ KDV D 3 ,,,  ,QWHO EDVHG SURFHVVRU DQG 0%RI5$0DQG UXQVZLQGRZVSURIHVVLRQDOEDVHG267KHWKLUGPDFKLQHZKLFKLVUHIHUUHGWRDV³7KHSURELQJVWDWLRQPDFKLQH´ UXQVZLQGRZV  SURIHVVLRQDO26 EDVHG RQ 3,,  ,QWHO SURFHVVRUZLWK 0% RI 5$0 (DFK PDFKLQH KDV D  0ESV )DVW (WKHUQHW FDUG DQG WKH\ ZHUH DOOFRQQHFWHGXVLQJD0ESVVZLWFK
([SHULPHQW2QH([SHULPHQW2EMHFWLYH7KH REMHFWLYH RI WKLV H[SHULPHQW LV WR VLPXODWH WZR EDVLF VFHQDULRV 7KH ILUVWVFHQDULRVLPXODWHVWKHQRUPDOEHKDYLRURI WKH,%0DSDFKH+773VHUYHU¶VSHUIRUPDQFHDQGLPSURYHPHQW LQ UHVSRQVH WR FKDQJLQJ WKH YDOXH RI WKH DSDFKH WXQLQJ SDUDPHWHU³7KUHDGV3HU&KLOG´ ZKLFK FRQWUROV WKH QXPEHU RI FRQFXUUHQW ZRUNHU SURFHVVHV WKDW KDQGOHWKHLQFRPLQJ+773UHTXHVWV7KHVHFRQGVFHQDULRVLPXODWHVWKHKLJKOHYHO&38XWLOL]DWLRQHIIHFWRQWKHDSDFKHVHUYHUDYHUDJHUHVSRQVHWLPHDVWKHWXQLQJSDUDPHWHU³7KUHDGV3HU&KLOG´LV LQFUHPHQWHG  7KH YDOXH DVVRFLDWHGZLWK WKH WXQLQJ SDUDPHWHU ³7KUHDGV3HU&KLOG´ LQ WKH³KWWSGFRQI´ILOHRQHRI WKHDSDFKHFRQILJXUDWLRQILOHV LQGLFDWHVWKHQXPEHURIFRQFXUUHQWZRUNHUSURFHVVHVWKDWWKHDSDFKHVHUYHUZLOOFUHDWHWRVHUYHWKHLQFRPLQJUHTXHVWV,QWKHRU\DV WKH QXPEHU RI ³7KUHDGV3HU&KLOG´ LV LQFUHDVHG WKH UHVSRQVH WLPH RI WKH DSDFKH VHUYHU
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ
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LPSURYHV VLQFH WKH DYHUDJH ZDLWLQJ WLPH RI WKH LQFRPLQJ UHTXHVWV ZLOO GHFUHDVH DQGFRQVHTXHQWO\WKHHQGXVHUDYHUDJHUHVSRQVHWLPHZLOOLPSURYH+RZHYHULQWKLVH[SHULPHQWZH SURYH WKDW WKHUH DUH RWKHU FRQWUROOLQJ IDFWRUV LQ DGGLWLRQ WR WKH QXPEHU RI ZRUNHUSURFHVVHV WKDWFDQDIIHFW WKH UHVSRQVH WLPH %HFDXVHRI WKHFORVHUHODWLRQVKLSEHWZHHQ WKLVWXQLQJ SDUDPHWHU DQG WKH SHUIRUPDQFHPHWULFV RI WKHPDFKLQH RQZKLFK WKH DSDFKHVHUYHUUXQV&38DQG0HPRU\XVDJHLQRXUFDVHFKDQJLQJWKLVSDUDPHWHUZLOOSURSRUWLRQDOO\DIIHFWWKHVHPHWULFVLHLQFUHDVLQJWKHQXPEHURIWKHDSDFKHFRQFXUUHQWWKUHDGVXVXDOO\PHDQVDQLQFUHDVHLQWKH&38DQG0HPRU\FRQVXPSWLRQ,QIDFWWKLVFKDQJHLPSRVHVDOLPLWDWLRQRQWKHUHVSRQVHWLPHLPSURYHPHQWWKDWFDQEHUHDFKHGZLWKUHVSHFWWRWKHLQFUHDVHLQWKHQXPEHURI FRQFXUUHQW WKUHDGV WKDWDUHERXQG WR WKH&38 DQG0HPRU\XWLOL]DWLRQ OHYHOVDVZLOOEHLOOXVWUDWHG LQ 7HVW  RI WKLV H[SHULPHQW $V WKHDYDLODEOH DSDFKH VHUYHU YHUVLRQ GRHV QRWVXSSRUW G\QDPLF SDUDPHWHU FKDQJH UHFRJQLWLRQ LH WKH FKDQJH LQ WKH WXQLQJ SDUDPHWHU³7KUHDG3HU&KLOG´GXULQJUXQWLPHLVQRWGRQHE\WKH$SDFKHVHUYHUXQWLOLWLVUHVWDUWHGZHKDG WR UHVWDUW WKH$SDFKHVHUYHUGXULQJVRPHRI WKHPHQWLRQHG WHVWVHDFK WLPHZHFKDQJHGWKH WXQLQJSDUDPHWHU5HVWDUWLQJ WKHDSDFKH VHUYHU LVDGLIIHUHQWSURFHVVIURPVWRSSLQJDQGVWDUWLQJ WKHVHUYHURYHUDJDLQ 5HVWDUW LVD OHVVKDUPIXOSURFHVVVLQFHLWDFWXDOO\SDXVHVWKHVHUYHUDQGUHIUHVKHVPRVWRIWKHFRQILJXUDWLRQSDUDPHWHUVDQGUHVXPHVWKHVHUYHURSHUDWLRQ$FWXDOO\WKLVZRUNDURXQGVOLJKWO\DIIHFWHGWKHWHVWUHVXOWVE\DSSHDULQJDVVKDUSHGJHGURSVLQ WKHVHUYHU UHVSRQVH WLPH LQPRVWRI WKHUHVXOWLQJJUDSKV+RZHYHUWKLVGLGQRWDIIHFW WKHWRWDOUHVXOWVRIWKHSHUIRUPHGWHVWV0RVWRIWKHFRQGXFWHGWHVWVLQWKLVH[SHULPHQWZHUHUXQIRUDQDYHUDJHSHULRGRIWZRWRWKUHHPLQXWHV
7HVW&DVH(QYLURQPHQW6HWXS	5HVXOW$QDO\VLV
7KLV H[SHULPHQW FRQVLVWV RI WKUHH WHVWV ,Q DOO WKH WHVWV ZH XVHG WKH VWUHVV DQG ORDGJHQHUDWLQJWRRO2SHQ67$WRJHQHUDWHDORDGE\DQXPEHURIYLUWXDOXVHUVZKLFKUXQDVHWRIUHFRUGHG VFULSWV (DFK UHFRUGHG VFULSW VLPXODWHV D VHW RI UHTXHVWV IRU VWDWLF SDJHV ZKLFKUHVLGHLQWKHDSDFKHVHUYHU:HXVHGWKHGHIDXOWPDQXDOSDJHVSURYLGHGE\WKHDSDFKHVHUYHUDVWKHVFULSWEDVHGVWDWLFSDJHV
5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

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5HVRXUFH2SWLPL]DWLRQ3URSHUW\0DQDJHU)RU$XWRQRPLF&RPSXWLQJ

WKH WXQLQJ SDUDPHWHU YDOXH RI ³7KUHDGV3HU&KLOG´  ZH JRW SRRUHU UHVSRQVH WLPH LQFRPSDULVRQWRWKHRQHZHJRWLQWHVW7KH JUDSK LQ ILJXUH  UHIOHFWV WKH QXPEHU RI JHQHUDWHG +773 HUURUV DJDLQVW WKHQXPEHURI&RQFXUUHQW+773UHTXHVWV,WDOVRLQGLFDWHVWKHLQFUHDVHLQWKHHUURUQXPEHUVWKDWDUH JHQHUDWHGGXULQJ WKH WHVWHODSVHG WLPHUHODWLYH WR WKHQXPEHURIHUURUVJHQHUDWHGLQWHVWWZRDQGVKRZQLQILJXUH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DQGPHPRU\ XWLOL]DWLRQ RI DQ$SDFKH:HE VHUYHU >@ XVLQJ WKH DSSOLFDWLRQOHYHO WXQLQJSDUDPHWHUV0D[&OLHQWVDQG.HHS$OLYHZKLFKZHUHH[SRVHGE\ WKHVHUYHU +RZHYHU WKHLUG\QDPLFPRGHO LVEDVHGRQWKHDVVXPSWLRQWKDW WKHV\VWHPDGPLQLVWUDWRUZLOOSURYLGHIL[HGYDOXHV IRU WKH&38 DQGPHPRU\ XWLOL]DWLRQ OHYHOV 7KH0D[&OLHQWV SDUDPHWHU LV WKH H[DFWHTXLYDOHQWRI WKH³7KUHDGV3HU&KLOG´ WXQLQJSDUDPHWHU LQRXUH[SHULPHQWV  ,Q IDFW WKHUH LVPRUH WKDQ RQH FRQFHUQ DERXW WKLV DVVXPSWLRQ 2QH RI WKHVH FRQFHUQV LV DERXW WKHZD\ LQZKLFKZHFDQJXDUDQWHHWKDWWKHVHUYHUZLOOEHDEOHWRUHDFKWKHOHYHORIVSHFLILHGXWLOL]DWLRQVLQFHLWFDQRQO\FRQWUROLWVSURFHVVXWLOL]DWLRQDQGGRHVQRWKDYHFRQWURORYHUWKHUHVWRIWKHV\VWHPV VKDULQJ WKH UHVRXUFHV $QRWKHU FRQFHUQ LV DERXW FKDQJLQJ WKH UHTXLUHG XWLOL]DWLRQOHYHOV G\QDPLFDOO\ DFFRUGLQJ WR WKH FXUUHQW V\VWHP QHHG  ,Q RWKHU ZRUGV WKH DSDFKHXWLOL]DWLRQPRGHOPLJKWKDYHEHHQVHW WRDFHUWDLQXWLOL]DWLRQOHYHOWKDWUHTXLUHVDFKDQJHLQWKHWXQLQJSDUDPHWHUYDOXH³7KUHDGV3HU&KLOG´ZKHUHDVWKHFXUUHQWDYDLODEOHUHVRXUFHVGRQRWDOORZ WKH DFKLHYHPHQW RI WKLV YDOXH  &RQVHTXHQWO\ WKH DSDFKH XWLOL]DWLRQ OHYHO VKRXOG EHUHDGMXVWHG LQ DFFRUGDQFH WR WKH DYDLODEOH UHVRXUFHV  ,Q WKH JLYHQ PRGHO >@ WKHDGPLQLVWUDWRU KDV WR VSHFLI\ WKH UHTXLUHG XWLOL]DWLRQ OHYHOV VWDWLFDOO\ DQG WKHQ WKH G\QDPLFPRGHO HPEHGGHG LQ WKHLU V\VWHP FKDQJHV WKH WXQLQJ SDUDPHWHUV WR UHDFK WKH VSHFLILHGXWLOL]DWLRQ OHYHOV  +HQFH ZH FRXOG VHH WKDW PRGHO ODFNV WKH IOH[LELOLW\ RI FKDQJLQJ WKHXWLOL]DWLRQ OHYHOV G\QDPLFDOO\ DQG DFFRUGLQJ WR WKH QHHG ,Q WKH FRPLQJ H[SHULPHQWV ZLOOLOOXVWUDWH KRZ WKH $XWRQRPLF 3URSHUW\ 0DQDJHU ZLOO KHOS LQ RYHUFRPLQJ VRPH RI WKHVHSUREOHPV
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












1XPEHURIFDOOV
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([SHULPHQWFRQFOXVLRQ
:HGHPRQVWUDWHG LQ WKLV H[SHULPHQW VRPHRI WKHPHWKRGVE\ZKLFK WKHJHQHUDWHG ORJVFDQEHXVHG WRHQKDQFH WXQHDQGDQDO\]H WKHZULWWHQSROLFLHVRUHYHQFRPHRXWZLWKPRUHHIILFLHQW SROLFLHV WKDW ZLOO VPRRWK WKH ZRUN RI WKH V\VWHP DGPLQLVWUDWRU DQG FRQVHTXHQWO\VHUYH WKHEXVLQHVVJRDO7KHSURYLGHGORJDQDO\VLVDQGFKDUWV LQ WKLVH[SHULPHQWDUH MXVWDQH[DPSOHRIWKHSRVVLEOHPHWKRGVLQZKLFKWKHORJILOHGDWDFDQEHPDQLSXODWHGZKHUHDVWKHV\VWHPDGPLQLVWUDWRU LVIUHH WRXVHZKDWHYHUFRQYHQLHQWPHWKRGWRJDLQ WKHPRVWRXWRIWKHSURGXFHG GDWD ,Q WKLV H[SHULPHQW ZH KDYH VLPSO\ XVHG H[FHO SLYRW WDEOHV DQG FKDUWV WRDQDO\]H WKH ORJ ILOHV GDWD DQG FRPH RXWZLWK SUHVHQWHG UHVXOWV  7KHVH GDWD FDQ EH IXUWKHUORDGHGLQWRDGDWDEDVHVHUYHUWRJLYHDPRUHFRPSOH[DQDO\VLVDQGORQJWHUPWUDFNLQJ
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,Q FRQFOXVLRQ WKLV UHVHDUFK ZRUN SURSRVHV D QHZ QRWLRQ WR WKH DXWRQRPLF FRPSXWLQJDUFKLWHFWXUHNQRZQDVWKHSURSHUW\PDQDJHU7KHDLPRIWKHSURSHUW\PDQDJHULVWRUHSUHVHQWHDFKDXWRQRPLFSURSHUW\VHSDUDWHO\E\DQDXWRQRPLFPDQDJHUWKDWLVFDSDEOHRIPDLQWDLQLQJDQGKDQGOLQJWKHGXWLHVRIWKHSURSHUW\LWUHSUHVHQWV7KLVDUFKLWHFWXUHSURYLGHVWKHIOH[LELOLW\RIDGGLQJDQ\QXPEHURIDXWRQRPLFSURSHUWLHV WR WKHH[LVWLQJV\VWHPZLWKRXWKDYLQJ WRGRDQ\ PDMRU PRGLILFDWLRQ WR WKH V\VWHP DUFKLWHFWXUH  ,Q DGGLWLRQ LW SURYLGHV XV ZLWK DVSHFLDOL]HGW\SHRIDXWRQRPLFPDQDJHUVWKDWDUHJRDORULHQWHG)RUH[DPSOHLQRXUUHVHDUFKZRUN ZH SUHVHQWHG WKH UHVRXUFH RSWLPL]DWLRQ SURSHUW\ PDQDJHU ZKLFK FKDUDFWHUL]HG WKHRSWLPL]DWLRQDXWRQRPLFSURSHUW\LQWHUPVRIRSHUDWLRQDQGGXWLHV7KHUHVRXUFHRSWLPL]DWLRQSURSHUW\PDQDJHUKDQGOHGWKHRSWLPL]DWLRQPDQDJHPHQWRIDZHEVHUYHUDQGDQDSSOLFDWLRQVHUYHU WR LOOXVWUDWH WKH HIILFLHQF\ WKDW LW FDQ SURYLGH WR ERWK V\VWHPVZKHQ RQH VSHFLDOL]HGPDQDJHUPDQDJHVWKHP7KHUHVRXUFHRSWLPL]DWLRQPDQDJHUDOVRGHPRQVWUDWHGWKHFDSDELOLW\RI UHVRXUFHUHDOORFDWLRQDPRQJWKHGLIIHUHQWV\VWHPVWKDWVWULYHIRUFRQVXPLQJUHVRXUFHVE\GLVWULEXWLQJ WKH DYDLODEOH UHVRXUFHV DPRQJ WKH GLIIHUHQW V\VWHPV ZLWK UHVSHFW WR D VHW RISUHGHILQHG SROLFLHV DQG SULRULWLHV WKDW DUH GHILQHG DFFRUGLQJ WR WKH EXVLQHVV QHHGV ,Q RXUSURYLGHG UHVRXUFH RSWLPL]DWLRQ PDQDJHU ZH XVHG WKH MDYD ODQJXDJH DV WKH SURJUDPPLQJODQJXDJH DQG LQWHJUDWHG WKH SROLF\ HQJLQH SURYLGHG E\ ,%0 LQ WKH $XWRQRPLF 0DQDJHUWRROVHW$076SDFNDJHZKLFKLVDSDUWRIWKH(77.>@WRJHQHUDWHRXUSROLFLHVDQGUXOHVWKDW FRQWUROOHG WKH EHKDYLRU RI WKH RSWLPL]DWLRQ PDQDJHU ,Q RXU H[SHULPHQWDO ZRUN ZHGHPRQVWUDWHG WKH SHUIRUPDQFH HQKDQFHPHQW RI WKH PDQDJHG V\VWHPV :HE 6HUYHU DQG$SSOLFDWLRQ6HUYHUEHIRUHDQGDIWHULQWURGXFLQJWKHSURSHUW\PDQDJHUWRWKHV\VWHPDQGWKHIOH[LELOLW\WKDWLWLQWURGXFHV WRWKHV\VWHPE\DOORZLQJPRUHV\VWHPVWRMRLQWKHHQYLURQPHQWHDVLO\ )LQDOO\ ZH SURYLGHG DQ H[DPSOH WR LOOXVWUDWH WKH FRRSHUDWLRQ WKDW FDQ WDNH SODFHEHWZHHQWKHGLIIHUHQWSURSHUW\PDQDJHUVEDVHGRQWKHLUSULRULW\GHILQLWLRQRQKDQGOLQJHYHQWQRWLILFDWLRQV
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 ,W SURSRVHV VROXWLRQV WR WKH FULWLFDO LVVXHV WKDW WKH DXWRQRPLF V\VWHPV ZLOO KDYH WRKDQGOH VXFK DV WKH DELOLW\ WR SURYLGH JRDO VSHFLILFDWLRQ DQG SROLFLHV DW WKH V\VWHPPDQDJHPHQW OHYHO IRU HDFK SURSHUW\ DQG WR VXSSRUW KLJK OHYHO JRDOV DW WKH EXVLQHVVOHYHO
 ,W SUHVHQWV WKH QHZ QRWLRQ RI WKH DXWRQRPLF SURSHUW\ PDQDJHU WR IDFLOLWDWH WKHPDQDJHPHQWRIDQ\(QWHUSULVHHQYLURQPHQWDXWRQRPLFDOO\E\LQWURGXFLQJDVSHFLDOL]HGPDQDJHU LQ HDFK DXWRQRPLF SURSHUW\7KH DXWRQRPLF SURSHUW\PDQDJHUPRQLWRUV WKHPDQDJHGV\VWHPVDQGHQVXUHVWKHLPSOHPHQWDWLRQRIDOOWKHGHILQHGV\VWHPSROLFLHVIRUHDFKV\VWHPDQGSURYLGHVHUYLFHV WRDQ\RI WKHRWKHUSURSHUW\PDQDJHUVRUDXWRQRPLFPDQDJHUVDFFRUGLQJWRLWVVSHFLDOL]DWLRQ
 ,W GHPRQVWUDWHV KRZ WKH SURSHUW\ PDQDJHU LV PDGH DZDUH RI ERWK WKH V\VWHPV DQGVXEV\VWHPVDQGFDQGLUHFWO\DFFHVVDQGPDQDJHDQ\RIWKHVHVXEV\VWHPVZKHQLWQHHGVWRHJWDNHFRUUHFWLYHDFWLRQVRUTXHU\WKHV\VWHP
 ,WSURYLGHVDQLPSOHPHQWDWLRQIRUWKHUHVRXUFHRSWLPL]DWLRQSURSHUW\PDQDJHUZKLFKLVFDSDEOH RIPDQDJLQJ WKH UHVRXUFHRSWLPL]DWLRQRIPRUH WKDQRQHV\VWHPFRQFXUUHQWO\HDFKDFFRUGLQJWRLWVSUHGHILQHGSROLFLHV
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 7KH SUHVHQWHG PRGHO RI WKH DXWRQRPLF SURSHUW\ PDQDJHU ZDV VKRZQ WR KHOS LQ WKHHOLPLQDWLRQ RIZURQJ SUREOHP WUDFNLQJ WKURXJK WKHXVHRISUHGHILQHG V\VWHPSROLFLHVDQGVHSDUDWHO\VSHFLDOL]HGSURSHUW\PDQDJHUVHJLIWKHUHLVDQDWWDFNRQDZHEVLWHWKHVHFXULW\PDQDJHUVWDUWVZRUNLQJRQWKHSUREOHPEHIRUHOHWWLQJWKHRSWLPL]DWLRQPDQDJHULQYHVWLJDWHVWKHSHUIRUPDQFHLVVXHV )LQDOO\ ,W SURYLGHV D KLJK OHYHO GHILQLWLRQ IRU WKH EXVLQHVV JRDOV WKDW DUH DEVWUDFWHGWKURXJK WKH GHILQLWLRQ RI KLHUDUFKLFDO VSHFLDOL]HG SROLFHV DVVRFLDWHG ZLWK HDFKVXEV\VWHP  LH RQH FDQ GHILQH SROLFLHV IRU KLJK OHYHO V\VWHPV VXFK DV WKH FRUSRUDWH:HEVLWHLQDGGLWLRQWRWKHDELOLW\RIJRLQJGHHSHUWRGHVFULEHVXEV\VWHPV¶SROLFLHVVXFKDVWKH$SSOLFDWLRQ6HUYHUDQGWKH:HE6HUYHU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6LQFH DXWRQRPLF FRPSXWLQJ LVDQHZUHVHDUFKDUHD LWZDVYHU\GLIILFXOW WR ILQGDJRRGGHDO RI UHODWHG UHVHDUFKZRUN DQG SXEOLVKHG SDSHUV $GGLWLRQDOO\ZH KDG WR UHYLHZPDQ\GLIIHUHQW ILHOGV DQG WHFKQRORJLHV EHIRUH ZH FRPH RXW ZLWK RXU GHVLJQ PRGHO VLQFH WKHDXWRQRPLF FRPSXWLQJ ILHOG LQFOXGHV PRUH WKDQ RQH WHFKQRORJ\  )LQDOO\ ZH IDFHG JUHDWGLIILFXOWLHV LQ XVLQJPRVW RI WKH UHODWHG SDFNDJHV DQG VRIWZDUHSURGXFWVGXH WR WKH ODFNRIGRFXPHQWDWLRQ DQG SRRU VXSSRUW:H VSHFLDOO\ IDFHG WKLV SUREOHPZLWK WKH $076 SROLF\HQJLQH >@SURYLGHGE\ ,%0 DV WKHGRFXPHQWDWLRQZDVYHU\ OLPLWHGDQG LQVXIILFLHQW:HKDG WR SRVWPRVW RI RXU TXHVWLRQV WKURXJK WKH RQO\ DYDLODEOH IRUXP SURYLGHG E\ ,%0 EXWXQIRUWXQDWHO\ZHGLGQRWJHWDQ\UHSOLHVPRVWRIWKHWLPHV,QWKHGHVLJQFKDSWHURIWKLVZRUNDQG $SSHQGL[ &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